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Recommendation of the
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February 14, 2008

To: Chair Mary Nicholsand
Members of the California Air Resources Board (CARB)
From: Membersof the ETAAC Committee

We are very pleased to present to you our policytaohnology recommendations for
reducing greenhouse gas emissions in Californiaréport includes 55 specific
recommendations for greenhouse gas reduction gieata the areas of finance;
transportation; industrial commercial and resicdrend users; electricity and natural
gas; agriculture; forestry; and water policy. Aguested by CARB, we also examined
the Market Advisory Committee’s Report from thegperctive of how particular market
mechanisms can stimulate early action, promoteviation and establish clear price
signals.

Climate change threatens California’s environmeit @onomy. We must move
California from its current level of 14 tons of ban-dioxide equivalent per person down
to 10 tons/person by 2020. As requested by CARBalso looked towards an 80
percent reduction by 2050, which would requirevel®f 1.5 tons/person by 2050. To
achieve these significant reductions will requirerenefficient use of energy, the virtual
elimination of all GHG emissions from the state®\gy infrastructure and a
substantially different mix of transportation systeand fuels. A key part of the
committee’s task is to expand the scope of techaiwd economic solutions available for
consideration.

There are also opportunities for California’s eaoypenvironment and citizens.
Developing cleaner energy and transportation systeithgive California a chance to
improve the security of fuel supplies, address ksl air pollution concerns, and
develop more livable communities. In many casessdlsolutions provide important co-
benefits by addressing difficult and long-standingblems, including the achievement of
Environmental Justice objectives.

We hope this report provides a wide and diversgeai alternatives that will inform
policymakers in their efforts to meet both the emoic and environmental goals of AB
32. Our specific policy recommendations are adidobon the following policy strategies
and technology opportunities that are outlined na@&er 1 of our report:

Major Strategies:

» Accelerate GHG Emission Reductions

» Balance a Portfolio of Economic and Technology éed

» Create Innovative Public Funding to Complement &evnvestment
* Foster International and Domestic Partnerships

» Leadership Across State Agencies

Major Opportunities



» Accelerate Efficiency Measures

* Remove Carbon From Energy Sources

* Rethink Transportation to Lower Demand and CarbasEions

* Reduce GHG Emissions from Industry, Agriculturerdstry and Water

» Capture Cleantech Employment, Economic, HealthEeamdronmental Justice Co-
Benefits

After CARB convened ETAAC in January 2007, we castdd 9 public meetings across
the state. Over 200 members of the public provm®dments in writing or in person.
Our committee was composed of people from a wideszsection of California’s
business, academic, government and non-profit camtras. As expected, members hold
differing opinions and unique perspectives on tpds covered in the report. However,
members are united in the effort to develop recondagons that will help meet the
emission targets of AB 32 and also yield the coelieof cleaner air, health benefits,
new industries and job growth here in Californtas lour hope that the knowledge and
products created in response to AB 32 can strendibth the California economy and
the state’s international leadership on environ@lessues.

This final ETAAC report reflects consensus viewsewltonsensus was reached, and
reflects a range of differing points-of-views whtere was general support that fell short
of a consensus. Each recommendation may not regtgseflect the views of every
ETAAC member.

Thank you for the opportunity to serve the Stat€alifornia.

Respectfully submitted,
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1.INTRODUCTION AND EXECUTIVE SUMMARY
I. The Challenge and The Opportunity

Global climate change presents California withagichallenges to the health of its people and
ecosystems and the vitality of its economy. Prggerplemented, the solutions to climate
change can also present enormous opportunitiesCah#rnia Legislature and Governor
Schwarzenegger approved AB 32, the California Glgéarming Solutions Act of 2006, which
requires the state to cut total greenhouse gas (@&HtB&sions such as carbon dioxide Ly

25 percent by 2020 (compared to “business as usual”

economic activity.) 2 o
Prior to the passage of AB 32, Governor 20 |

Schwarzenegger issued a 2005 Executive Orderehat

an even more ambitious climate change response | 15| *® 13

program: an 80 percent GHG emission reduction by
2050. Other nations and states are now adoptisg thi | -
aggressive reduction target in light of recent rsitiie
findings that suggest the world may soon be reachin | 51
tipping point on climate change impacts. Given 147
California’s expected population growth, this 2050 0 ‘ L.
reduction target creates great challenges forttite,sas e e
it requires a 90 percent per capita reduction irGGH
emissions (see Figure 1-1). Meeting this targét wi
require a sense of urgency for vastly more efficiese of

energy and the virtual elimination of all GHG enuss from the state’s energy infrastructure.

9.88

Figure 1-1: California Per Capita
CGQ,-Equivalent (tons per persc

Despite these seemingly daunting challenges, Caidts climate change policies can benefit the
state’s economy, environment, and residents. Dewsl cleaner energy and transportation
systems will give California a chance to improve flecurity of fuel supplies, address stubborn
air pollution concerns, and develop better desigreedmunities and buildings. The
development of better methods of moving peoplegoutis throughout the state is another
opportunity to improve economic efficiency and reelgpollution and congestion in the
implementation of our climate change response @ragrin many cases, these solutions provide
important co-benefits by addressing difficult andd-standing problems. Among them is the
inequitable distribution of the environmental castsociated with California’s electric power
and transportation infrastructure.

Continuing California’s long-standing traditioniohovation on environmental issues, AB 32
has given the California Air Resources Board (CARBgadership role in forging new
approaches to diminishing the state’s carbon faatprorking with other state agencies.
Existing California programs have demonstrated timajor air pollution reductions can be
achieved through economic and technological advaenés. For example, new electric power
plants in California now emit 90 percent less ozane particulate forming Nitrogen Oxides
(NOx) than they did two decades ago due to teclgyslorcing regulations. Strict technology-
forcing standards have also resulted in Califosngaeenest new passenger cars emitting 99

1-1
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percent less Volatile Organic Compounds (VOC) afkihan vehicles did in 1970. Policies
supporting aggressive energy efficiency upgradesyadl as higher energy prices and a
transition toward a service-oriented economy, tedvkelped California keep its per capita
electricity consumption flat for the past few deesad California has achieved this feat, in part,
through a balanced portfolio of policies, performastandards and market-based incentives.
These State policies addressed important markatdai pollution externalities; market barriers
to private sector Research, Development & Demotmstr§dRD&D); misplaced financial
incentives; and imperfect information for energypsomers. As California turns its attention to
combating global climate change, new State polidessgned to surmount these and other
market failures must expand in scope and creativity

Others
8.4%

Electric Power Transportation
19.6% 41.2%
Industrial / T
22.8% Ag & Forestry

8.0%

Figure 1-2: Carbon Emissions by Sector

As shown above in Figure 1-2, GHG emissions rdsufh many activities ranging from
transportation to manufacturing to agriculture liéées implemented under AB 32 and the
Governor’s Executive Order for 2050 must addrekseattors of California’s economy so that all
significant sources of GHG emissions participatbath the challenges and opportunities
afforded by this critical piece of state legislatioThis broad-scaled approach is the most likely
to create a level playing field, and address ne@rrétive energy sources and fuels that could be
used in multiple sectors. For example, policiesdi® recognize that electricity and biofuels

will likely compete with more traditional transpation fuels in the future; therefore, policies

that address only the electric sector or only tkegbeum refining sector are unlikely to achieve
the goals of AB 32.

The initial AB 32 target of reducing California’sH& emissions back to 1990 levels by 2020 is
the critical first step toward reducing emissiond glacing the state on a trajectory to meet long-
term GHG reduction goals. The long-term reducgoals for 2050 and beyond are equally
important and will require fundamental changesansumer behavior, in energy use, and in the
infrastructure that supports virtually all econoradativity. In some cases, the state will
encounter tradeoffs between the actions necessdmyng about the wide scale transformation

of a carbon-free economy with those that may baingut the lowest cost emission reductions in

1-2
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the short term. This report identifies recommeiaaiatto achieve both short-term and long-term
goals. Balanced and innovative approaches ardyclezeded.

[I. Major Strategies and Opportunities

AB 32 instructs CARB to create the Economic andnfetogy Advancement Advisory
Committee (ETAAC) and instructs ETAAC to do theldaling:

“Advise on activities that will facilitate investmiein and implementation of
technological research and development opportunitieluding, but not limited to,
identifying new technologies, research, demongtragirojects, funding opportunities,
developing state, national, and international paships and technology transfer
opportunities, and identifying and assessing reslke@and advanced technology
investment and incentive opportunities that wiliasin the reduction of greenhouse gas
emissions. The committee may also advise the CAREte, regional, national, and
international economic and technological developtaeelated to greenhouse gas
emission reductions."

ETAAC has identified five major strategies for prating economic and technology
advancement. The Committee believes these patipsoaches are key to California’s success
in tackling the climate change challenge. ETAAC als® identified five key areas of
opportunity, places where the state must focuatiention and resources to deliver the GHG
emission reductions and ancillary benefits neededlimate success. A general description of
each of these strategies and opportunities folléwsap of how each recommendation in the
report reflects these major themes is includeddhaat at the end of this introductory chapter.

Strateqy #1 Accelerate GHG Emission Reductions

AB 32 establishes a fixed timeframe for Califortoaachieve a 25 percent reduction in GHG
emissions relative to current levels. This 202Cfiame is useful because it provides business
and policy makers specific targets for long-teranpling. However, the competing interests of
many different stakeholders -- including industaor, environmentalists, land owners, and
others -- has led to a regulatory system for pt@eproval that can be complex, time-
consuming, costly, and often litigious. Gridlockuwd not serve California as it looks to future
solutions to the climate change conundrum. ETAAS identified areas (for example the
deployment of advanced large scale renewable eresggtion 5.111.D and methane digesters —
Chapter 6.11.A, etc.) where the project approvalgesss could be improved without
compromising environmental integrity. To succekgftomplete this task, however, will require
addressing the special interests that createdxibtng system to begin with. Leadership and
skill to help design politically acceptable compises will be needed.

There is an urgent need for investments in GHG sionsreductions before the AB32
implementing regulations begin taking effect in 2@iecause some investments in particular
technologies may preclude other choices that wiaad to even greater GHG emission
reductions. In many cases, delaying these invegtweill also delay the total benefit of actions
that could be taken today to reduce GHG emissions.

1-3
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Lingering regulatory uncertainty has stymied sorogeptial investments. These “early actions”
by the private sector could proceed at a fastee gfadbe potential economic benefits of early
actions were made explicit. The actual economigevaf “credits” for early action depends on
market and regulatory decisions that may not ooourediately. If ownership and
guantification of these “early action” credits wenere clearly defined, increased investment in
GHG emission reduction projects could begin to fleeaving California in a much better
position to cost effectively meet the AB 32 GHG ssion reduction targets.

Strategy #2 Balance a Portfolio of Economic and Technology Rigies

Placing a price on carbon and other GHG emiss®ascritical step towards responding to the
climate change threat as it allows private mark@iacorporate the value of reducing these
emissions into their everyday business decisi@rse potential option is a market based “cap
and trade” system which establishes a cap on alil®MaHG emissions that would ratchet down
over time. A declining cap can send the rightgsignals to shape the behavior of consumers
when purchasing products and services. It wowdd shape business decisions on what products
to manufacture and how to manufacture them. Hstaby a price for carbon and other GHG
emissions can efficiently tilt decision-making towaleaner alternatives. This cap and trade
approach (complemented by technology-forcing parésrce standards) avoids the danger of
having government or other centralized decisionemakhoose specific technologies, thereby
limiting the flexibility to allow other options temerge on a level playing field.

If markets were perfect, such a cap and trade systeuld bring enough new technologies into
the market and stimulate the necessary industiRto solve the climate change challenge in
a cost effective manner. As the Market Advisoryr@attee notes, however, placing a price on
GHG emissions addresses only one of many marKatdaithat impede solutions to climate
change. Additional market barriers and co-ben@fasld not be addressed if a cap and trade
system were the only state policy employed to imgliet AB 32. Complementary policies will
be needed to spur innovation, overcome traditioraket barriers (e.g., lack of information
available to energy consumers, different incentfeesandlords and tenants to conserve energy,
different costs of investment financing betweenvitlials, corporations and the state
government, etc.) and address distributional ingptom possible higher prices for goods and
services in a carbon-constrained world. Investeéwgnues from any allowance auctions in low
and zero carbon technology development and deplotymié greatly increase the benefit of
putting a price on carbon. Performance standaelsefnissions per kilowatt-hour, per mile
traveled, per units produced, etc.) also have agortiistory of success and need to continue to
be part of California’s strategy. In complying vé performance standard, a regulated entity
should have the choice to use a mix of technolatjasbrings the entity into compliance on an
equivalent basis with a particular performanceddath. In addition, California can consider
revenue-neutral fee shifting to reward the purcledsewer carbon products (see Chapters
2.1lLE and 3.1V.G).

These complementary economic and technology dewedopstrategies form the core of
ETAAC's policy recommendations found in this repoMany of the strategies outlined in the
following pages of this report would be much madifeaive with appropriate price signals that
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flow from a declining cap on GHG emissions combingith near and long-term development of
low and zero carbon alternatives. A well conceidegrse portfolio featuring both market-based
policies and regulatory measures will be more iffitand less costly than relying exclusively
on options from either category of potential sans on their own.

Government policy should not attempt to pick tedbgy winners. Rather, performance-based
programs—whether market-based, command-and-cootraicentive oriented—should be the
normal course of business. ETAAC makes a numbsra@immendations based on the need to
help emerging technologies move through demonstraghases to achieve full commercial
viability (see Chapters 2.11.B and 4.lIl.1). Farstance, policies shaping development and
demonstration of innovative technologies may diffem those focused on introducing
technologies into the marketplace on a commerceles The best approach may be to support
new technologies to the point where they can stdade within a market structure characterized
by performance standards and carbon prices thaniea part of everyday decision-making by
consumers and businesses. Full performance batesiric and fuel cell vehicles, for example,
are two major zero tailpipe emission technologigsently under development. While both
technologies will require significant governmentoivement to become fully commercialized,
ETAAC does not advise selecting one or the othéhapreferred future technology. In the
shorter term, plug-in hybrids using clean eledlyieis part of their vehicle fuel may compete
with other vehicle technologies using lower carbdmanced vehicle fuels. Thus, standards,
policies, and incentives should be aimed towartsbéshing a level playing field and lowering
barriers to technologies that can then competedoaserice, efficiency, emissions,
convenience, and other factors.

Flexibility in program design and implementatiorllwe necessary to minimize the negative
economic impacts that might result from AB 32 immpémntation and to recognize the need to
phase-in new, low-and zero carbon technologiesth#state’s economy. Preserving flexibility
for changing circumstances in the future is yetla@oimportant goal embedded in the work of
ETAAC. Electric power generation stations and ofbems of capital intensive infrastructure
being planned today may become the primary eneargsces for advanced vehicles of the future.
The crossover and spillover effects of today’s stweent decisions will present significant
challenges and opportunities for both energy aausrortation sectars

Strategy #3 Create Innovative Public Funding to Complement Pivate Investment

One result of the lack of a clear price for GHG ssiins today is the inadequate level of RD&D
for new low and zero carbon technologies. Compameest much less in RD&D than is

socially optimal because they expect a high returtheir capital investments, they may not
capture all the benefits of RD&D investments, ardduse RD&D is an inherently risky
undertaking. Stimulating innovation in new tecltogiés is the goal of RD&D. Broadly

speaking, there are two ways to foster innovatyfunding RD&D directly or by requiring
improved performance in the marketplace. In trergynsector, where new technologies are
often very capital intensive and integrated intsnptex production systems, a balanced approach
that uses both methods is clearly desirable.

The policies created to support AB 32 will galvansignificant private sector investment in
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California, but this expected investment will netédnough to reach all areas necessary to
achieve the overall GHG emission reduction goBISAAC reviewed areas where public
financing, possibly leveraged with private capitaln stimulate innovation and accelerate
adoption of cleaner products. ETAAC has identitieel technology demonstration/pre-
commercialization phase in a product’s life cydeaecritical stage for this type of investment. If
California decides to adopt a cap and trade sy#tairincludes the auction of emission
allowances, ETAAC proposes that a California Carbarst — discussed in greater detail in
Chapter 2.11.A — can direct investments in RD&D diménce technology pilot projects in
disadvantaged communities and throughout the $fatalifornia. Often, these projects offer
co-benefits such as improved air quality or emplegitn Investments from the California
Carbon Trust can fill RD&D funding gaps by levemragithe capabilities of universities, State
agencies, non-profits and other pioneering resdaszters throughout the state.

If auction revenues from a carbon cap and tradesyare large enough, they can also be used
to reduce the negative impacts of some of the mistertionary elements of California’s current
taxation system. In addition, these revenues cprddide resources for GHG emission
reductions. This represents another potentiallyartant policy option because it could improve
the economic efficiency of the overall Californiecoeaomy. Alternatively, these revenues could
address Environmental Justice issues by assisbtimgnuinities or industries that are
disproportionately affected by climate change ocliyate change mitigation programs. Any
such assistance should not eliminate the incecoteated by placing a price on carbon, but
instead should help with short-term transitiona tnore competitive, low-carbon economy.

California does have several hundred million dsllaorth of existing incentive fund programs
underwriting RD&D and related research activitiest{ined in Appendix Ill). They typically
serve specific functions. At present, none of tleprcifically target GHG emission reductions
and they also are not currently coordinated toea@hthe maximum amount of co-benefits.
ETAAC recommends that the State of California makeaffirmative commitment to RD&D
programs geared toward GHG emission abatement(sapter 2.11.B), and examine how to best
integrate these climate change priorities and iegs$tate funded programs with existing
environmental and energy policy goals. The Stateilsl also consider creating a new
organization to house these and other programsnoBjust supporting, but actively promoting
clean energy innovation, California has the oppuotyuo seed the marketplace with promising
new technologies that may provide critical toolsawthieve AB 32’s reduction targets. This
seeding effort will also bring to market solutiamescessary to meet the 2050 goal of a carbon-
free economy. This will also drive new investmdallars to California and better enable our
state to attract and nurture the most promisingrcnergy start-up businesses.

Strateqy #4 Foster International and Domestic Partnerships

California should learn from the European Union atfters in the international community that
have already moved forward on the implementatiopadities designed to respond to global
climate change. California can learn from bothges that have worked and those that have
not. Success on the climate change front domédlgtan benefit greatly from partnerships
between the public and private sector (see Chdpi&H), between State and local
governments, between the State and Federal govatnarel between the State and other
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nations. Broad deployment of clean technology getherally drive down costs and lead to
subsequent generations of innovation. Californisineverage agreements with western U.S.
states, Canadian provinces, the European Unioryiited Kingdom and other countries and
coordinate with Federal programs (such as the tgcgigned “Energy Independence and
Security Act” — H.R. 6) if AB 32 is to accomplists iexpressed intent. Achieving genuine
success on climate change will also require thesfea of clean technology to developing
nations, including China, India, Mexico and LatimArica. Exporting both information on
public policy solutions and the benefits of a sty@leantech industry is one example
recommended by ETAAC (see Chapter 2.11.B); partreewith other states, the Federal
government, and other nations on low and zeroipalpmission vehicles is another (see Chapter
3.IV.E).

Within the state, leveraging and coordinating RD&ffbrts of State and Federal labs, private
research institutes, universities and non-profjanizations is a major opportunity for California
to garner cost-effective emissions reductions anbenefits. CARB has initiated two projects
that will offer stakeholders consolidated documdhiminating climate research efforts and
priorities in California. The California ClimateeRearch, Development, Demonstration, and
Deployment (RDD&D) catalog will present climateatdd research and commercialization
efforts underway in California in a publicly avdla, searchable database. The California
Climate RDD&D Road Map will delineate each Staterary’s research priorities in support of
AB 32’s climate change response goals. The catalagd road map were initiated in October
2007 and will be completed by April 2008. A coaorakied effort would ensure that market and
policy signals reach and influence RDD&D being faddit these innovation centers (see
Chapter 2.11.B). Such an effort may facilitateipglinitiatives that reflect real technological
progress and may help individual innovations achitte necessary scale more quickly. This
could be accomplished by a new entity charged wottrdinating low and zero carbon research
efforts, or it could be accomplished by an existnigate or public entity. The CPUC recently
acknowledged a similar need and opened a procesaltwnsider creating a “California Institute
for Climate Solutions” to be administered withinli@ania universities.

Strateqy #5 Leadership Across State Agencies

There must be effective leadership across all Sigéacies to reduce GHG emissions from their
own governmental operations and from the stakenslithey oversee and/or regulate. Just as all
sectors of the state’s economy need to participatee opportunities and challenges of meeting
California’s GHG emission reduction goals, all 8tagencies must also participate (with
Cal/EPA playing a key government coordination rol€his sort of coordination will also be
important for planning efforts to adapt to the @b change effects that could still potentially
occur even if atmospheric GHG levels are stabilizeavoid the most severe negative impacts
(see Chapters 3.IV.H and 5.VI.K).

Many new technologies and practices to lower GH@&sions will also have co-benefits such as
less air pollution or lower water consumption. Bame will also lead to higher costs and may
even exacerbate other policy challenges. It vélhiecessary for California to identify and
manage tradeoffs that will occur as it addressesaté change. Tradeoffs among different

public policy objectives should be integrated asrals State agency decisions -- those associated
directly with AB 32 as well as other air pollutioegulations, infrastructure development, and so
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forth. Such reciprocity is needed to avoid an Ueri@ed set of regulatory and project decisions
that would result in missed opportunities to helgetrclimate change goals and integrate these
goals into other State programs. SB 85, appravekugust 2007, calls for an annual Report
Card summarizing progress from all State agensiestipn 12892). ETAAC strongly supports
this Report Card as a way of providing regular bzad. If possible, these Report Cards should
be strengthened with independent, third party \caiion.

Opportunity #1: Accelerate Efficiency Measures

The most cost-effective GHG emission reduction opymities continue to be investments in
energy efficiency. Whether it is more efficientldings, appliances or motor vehicles, initial
up-front investment is rewarded - often very guyckWith reduced energy use and lower overall
costs. While California has led the nation in Bung and appliance efficiency, the State has
significant opportunities to do much more. In sarases, further technological innovation is
needed to create more efficient products. In othees, faster adoption of existing and
emerging technology needs to be encouraged (sga€sa.1V.E, 3.IV.F, 4.1Il.F;,5.1L.A,

5.11.B).

ETAAC believes that new types of financing willelly increase the development and adoption
of energy efficient technologies and practicesnsgguently, financing policies that can be
implemented through utilities or municipalitiesiberease efficiency are recommended (see
Chapter 2.11I.F, G). The potential use of aucfiwaceeds to help finance efficiency upgrades to
lower energy bills in historically disadvantagedrgsuounities is another opportunity to achieve
efficiency, while also meeting AB 32’s Environmeniastice goals.

Energy efficiency opportunities exist in all thewes considered in this report. ETAAC
recommends that the State, in considering thesertppties, ensure the proposed programs and
measures are coordinated to avoid overlaps, duipicaand double-counting.

Opportunity #2: Remove Carbon from Energy Sources

California’s future sources of electricity, transgadion fuels and heating fuels will need to be
zero or near-zero carbon by 2050. Renewable enecyologies such as wind, solar, and
others offer the technical potential to generatefaCalifornia’s electricity, but there are a
number of technical and implementation challenpaswill not be simple to overcome.

ETAAC examined the opportunity of how to quicklyake up these sources of renewable energy,
(such as wind, solar, and geothermal steam) bo#iterdistributed generation and central
utility-scale power plants. ETAAC also identifiedribiers that must be overcome (See Chapter
5.111.C) to achieve an increase in renewable energyarbon-free equivalent to 33 percent.. In
addition, biomass sources, if coupled with carbegugstration, could produce renewable energy
supplies and permanently remove carbon from thesphere provided that there are no net
adverse air quality effects from growing and udimg biomass (see Chapters 6.1I.A, 6.11.C,

6.11.D ad 7.1V.A).

Electricity storage has the potential to enablééigenetrations of renewable energy in

California’s power supply portfolio. Technologigsch as pumped hydro storage, compressed
air, thermal storage, batteries, or hydrogen camstorm intermittent renewable generation into
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a reliable resource for energy planning (see Ch&pbeé.F). Electricity storage in the form of
plug-in electric vehicles has the potential to be&ttiuce reliance on fossil fuels in the transport
sector and allow for even greater utilization ofs@rg and future renewable electricity
generation (see Chapter 5.1V.G).

In the AB 32 timeframe, ETAAC believes fossil fudlscluding natural gas, can play an
important role for both power generation and hepti@ver the long term, fossil fuels such as
natural gas are most likely to play a valuable fofdraditional uses and as a feedstock for
vehicle energy supplies if carbon can be sepaddermanently stored. Large scale
deployment of low carbon, zero carbon and eventhegearbon biomass energy will likely
require methods to permanently sequester carbatifofia should continue to partner with
other states, Federal agencies and internatiomigra to encourage RD&D to find cost-
effective and safe methods of sequestering §if@ams from power generation (see Chapters
5.V.I).

Opportunity #3: Rethink Transportation to Lower Demand and Carbon Emissions

Transportation by far accounts for the largesttfomcof GHG emissions in California, roughly
40 percent of the state’s total inventory. In oremeet 2050 GHG goals, the transportation
sector will need to accomplish a dramatic transitmnew low and zero carbon technologies.

ETAAC recommends that California build upon exigtBtate programs to reduce air pollution
and "decarbonize" the state’s transportation syst€hese existing programs include the Pavley
— Schwarzenegger vehicle GHG emission regulatitwesl.ow Carbon Fuel Standard, the
Low/Zero Emission Vehicle program and the Zero-Emois Bus program. California should
also initiate a near-term program to reduce GHGssioins from Heavy-Duty Vehicles (HDV).
The infrastructure to deploy technologies emerdiom these State programs must also be
based on low or zero emission fuel supplies.

In addition to transportation technology itselfisitime to rethink current methods of mobility
for both freight and people. California’s growthmotor vehicle purchases and State
investments in road infrastructure occurred largllsing a period in time when transportation
fuels were inexpensive. This is no longer the cddecreasing Vehicle Miles Traveled (VMT)
is critical to meeting AB 32 GHG emission reductgoals. Reducing this growth will also yield
important co-benefits such as diminishing the tio® in traffic congestion and the
corresponding improved quality of life. Putting@ce on carbon is one way to help reduce
vehicle use and congestion. Yet these approackdsrated in scope. They must be
complemented by pricing for other currently unpdi¢ensportation costs, alternative transit
options, such as electric rail, and urban and sadrudesigns that provide better and affordable
alternatives to the internal combustion engine (Seapter 3.1lII). Local government land use
planning decisions will need to be coordinated sithte-wide priorities to encourage transit-
oriented residential and commercial developmerdg Geapter 3.111.A). Without such
coordination, overall VMT will climb due to currepbpulation growth rates. This is just one of
many ways in which local governments are a keynganvith the State in complying with AB
32.
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California’s freight systems will need a similadyamatic overhaul. California’s coastal ports
and Central Valley freeways have become increagicmhgested. Alternative modes of goods
movement have become both a necessity and an appgrto reduce GHG emissions and other
criteria air pollutants.

Opportunity #4: Reduce GHG Emissions from Industry, Agriculture, Forestry and Water

Forest, agricultural and industrial practices &sot GHG emissions due to energy consumption
and other activities. Significant opportunitiessto reduce these GHG emissions through
established best practices such as the expandgddioidus use of combined heat and power in
industry (see Chapter 4.11.C). In addition, bdth agriculture and forestry sectors hold the long
term potential to sequester carbon in biomass agsee Chapter 6.11.E, 6.1I.F and Chapter
7.IV.B).

Water use in California is extremely energy inteasiToday, more than 19 percent of

electricity, 30 percent of natural gas not usedefectricity generation, and 88 million gallons of
diesel fuel per year are used to treat, delivertaaat water in California each year. Policies and
technologies that increase the efficiency of tla¢est water delivery systems and reduce end-use
will produce multiple benefits. Less demand fotavaesources translates into reduced
emissions of C@and other air pollutants since less energy is ts@dimp, treat and move

water. Other economic and environmental benelsts #ow from water efficiency (see Chapter
8.11LA and 8.11.B). There is also an opportunitydapitalize on carbon-sequestering benefits of
soil and biomass and reduce end-use water demapibtigling incentives for sustainable
practices, including the application of compose(€dapter 4.1V.L and 4.1V.N).

Opportunity #5: Capture Cleantech Employment, Economic, Health, @d Environmental
Justice Co-Benefits

Many policies designed to combat climate changeatsmbring about substantial economic,
health and environmental co-benefits for the Statéalifornia. For example, climate policies
can stimulate the Cleantech industry in Califopriaviding both economic growth and jobs.

The Cleantech industry encompasses everything &ltemative energy generation to
wastewater treatment to more resource-efficientistébl processes. Although each of these
industries is unique, they all share a common threeey rely upon new and innovative
technology to create products and services thapetarfavorably on price and performance
while reducing our collective environmental footyriGiven its legacy of entrepreneurism and
clean energy innovation, Californgwell positioned to attract venture capital inmesnts in
Cleantech companies. In 2007, California led thtton in Cleantech venture capital with $1.78
billion, representing 48 percent of total U.S. @leeh investments of $3.67 billion. This
represents a 50 percent growth over 2006 in vemiwestments in California companies.

Cleantech represents a new export opportunity, @eantech products will increasingly be
needed worldwide to address climate change and olladlenges associated with the decreasing
availability of water and other natural resourcEsirthermore, Cleantech is spurring new
employment opportunities in such fields as solargy and energy efficiency device

1-10



ETAAC FINAL REPORT

installation. ETAAC proposes State supported ingiprograms to encourage the development
of these kinds of green-collar jobs (Chapter DIjl.

At present, the State of California is doing liiteencourage the manufacturing of Cleantech
products within state borders. In fact, it is gupbssible that many Cleantech companies will
locate their manufacturing operations out-of-statei)e keeping their corporate headquarters
and RD&D facilities in California. (This trend &éready underway.) The State should consider
a variety of policy recommendations to make it mecenomically attractive to both invesaid
manufacture solutions to climate change in CalifarrSuch incentives would allow California

to more fully reap the economic benefits of thedppexpanding Cleantech industry (Chapter
2.1I1.C).

Some policies designed to combat climate changeezhrce pollutants affecting local public
health. Ground level ozone and black carbon (a bfdine particulate mostly from diesel
combustion) contribute to both climate chahaed major public health problems that exist in
California? Assessing existing regulations for public healtiutants such as ozone and fine
particulate regulations were outside the scop@@BETAAC report. Nevertheless, ETAAC
acknowledges the importance of existing progranetoeve public health standards and
welcomes innovations that would further these godite also meeting AB 32's GHG emission
reduction targets. In addition, ETAAC has ideetifia number of opportunities to reduce,CO
and other GHG emissions along with reducing ozakfime particulates.

In evaluating potential policy and technologicaks to comply with the challenges of AB 32,
ETAAC recognized the need to develop solutions d@lvaid imposing undue compliance or
increased pollution burdens on disadvantaged contiasiisuffering from historic pollution
levels. Instead, ETAAC has explored how AB 32 dawreate new economic opportunity for
these same communities. Many recommendationsaesigned in part to specifically reduce
pollution burden in Environmental Justice areas Skapter 2.11.A). In all cases, further
evaluation such as cumulative impacts assessmedttaeccur when specific implementation
measures are developed by CARB or other agencieganizations to ensure Environmental
Justice benefits and avoid disadvantages
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[ll. Summary Message

California has a prime opportunity as it seeks &etithe challenges embodied in AB 32. By
acting sooner rather than later, California candothe costs of transitioning to an economy less
dependent upon carbon and other GHG emitting ersgsces. At the same time, it can reap
the rewards of a more sustainable, efficient andpmtitive economic system. The opportunities
linked to AB 32 cut across all sectors examinethis ETAAC report: transportation;
industrial/commercial/residential energy use; eleity/natural gas; agriculture; forestry; and
water. Renewable energy, alternative fuels, amdggnefficiency could create environmental
benefits and jobs in all stages of economic devetag, ranging from RD&D to manufacturing
and the rest of product and equipment lifecycles.

Policy makers, industry and consumers must beanima that the long-term effects of decisions
made today will still be with us in 2020, and inmgacases, in 2050 and beyond. Land-use
decisions and choices about new electric powerrgéna infrastructure will either help or
hinder California’s efforts to meet both the 202@ 2050 GHG emission reduction targets.
Development of new kinds of clean vehicles and rotitesportation technologies over the next
decade may dictate whether the state is on a toayetoward meeting the AB 32 mandates or
falling behind the curve on achieving these critioag-range goals.

Californians are ready to respond to the climatnge challenge. To meet the timeframe
outlined in AB 32, however, California must do fbdowing:

» Continue the state’s long-standing commitment tarenmental policy and build on the
success of existing programs and regulations ierdaldevelop low and zero carbon
solutions;

» Establish a clear market price on carbon to prothéencentives for businesses and
consumers to reduce their carbon emissions effigiand California should invest the
value of any resulting auction or fee revenuesctoeve additional reductions;

» Attract and leverage private capital for produciiveestments;
» Develop and retain new green collar jobs;

* Adopt polices and measures that facilitate the kihblusiness and technology
innovations that have made California world renogyne

» Develop and maintain a capability to assess angsagplicies and measures over time as
new conditions emerge and new technologies ardas@ Other parts of the U.S. and
the world are also investing in Cleantech and Galifi needs to maintain its leadership
position to comply with AB 32;

» Continue partnerships at the State, national, ateiriational level with leaders on
climate change mitigation strategies.
In addition to mitigating the dire impacts of clirmahange, effective action on AB 32 can also

yield the co-benefits of cleaner air, new industaad jobs here in California. The knowledge
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and products created in response to AB 32 wilhgfiteen both the California economy and the
state’s international leadership on environmersslies.
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IV. The Role of ETAAC

ETAAC was created to facilitate the developmemeiv policies and technologies as

quickly and economically as possible, includingiatives that reach outside of direct GHG
emission regulations. CARB provided several speaifeas of focus for ETAAC and
requested that the Committee look broadly at isthatsrelate to CARB, other State agencies
and the State Legislature:

Review and prioritize incentive proposals for indlysompliance with AB 32,
identifying potential funding sources to underwtitese fiscal incentives;

Identify the areas where public sector investmegititical to overcoming barriers to
achieving the California’s climate protection oltjees by 2020 and 2050 and discuss
whether those investments should be at the lotaile r Federal level, or some
combination thereof;

Identify advanced technologies with the greatesG&thission reduction potential, their
commercial status, and the steps necessary to gtisbrsignificant market
penetration;

Identify export opportunities for California busgses that specialize in carbon reduction
technologies and services;

Recommend key demonstration projects for earlyessgand assist CARB in
formulating proposals for public/private partnepshand the potential involvement of
national and international organizations;

Review and comment on the findings and recommenagatf the Cal/EPA Market
Advisory Committee, to the extent that report affeseliberations of ETAAC.

To meet these objectives, CARB appointed membeitset& TAAC in January 2007. Members
were selected based on their knowledge and expéntigelds of business, technology research
and development, climate change and economic®f(Biographies of members are listed in
Appendix I.) The Committee is chaired by formerRB\chairman and former Cal/EPA
Secretary Alan Lloyd, Ph D. The Committee vice-Cls&Bob Epstein, Ph D., noted engineer
and entrepreneur, and co-founder of Environmentaigpreneurs.

ETAAC has endeavored to adhere to the followinggemeral principles while carrying
adhering to its mission and tasks:

Address near, medium and long-term goals

Encourage early action

Foster collaboration at all levels of government

Encourage public and private research, demonstratid development
Leverage California’s centers of innovation

Establish a level playing field and do not pick méns and losers

N o o bk~ w0 bR

Maximize public health and socio-economic benefits
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8. Address Environmental Justice concerns
9. Participation across all sectors
10.Flexible approaches

This final ETAAC report reflects consensus viewsewltonsensus was reached, and reflects a
range of differing points-of-views when there wasegral support that fell short of a consensus.
Each recommendation may not necessarily reflectithes of every ETAAC member.

ETAAC met nine times throughout California (see Apgix Il) and received presentations by
members of California’s technology community. Meg$ were subject to the Bagley-Keene
Open Meeting Act and webcast to allow significappartunities for public comments and input.
ETAAC also received numerous suggestions from #megal public for ways to reduce climate
change emissions (a summary table of the suggestmeived prior to the final drafting of this
report is presented in Appendix IV and V). ETAA&shalso agreed to develop an Internet
website atvww.etaac.orgo provide access to details of the technologiBAAL is reviewing

as mechanisms to comply with AB 32.

The work of ETAAC is designed to complement ongagfigrts to reduce GHG emissions in
California. The recommendations contained in teport do not replace or supersede existing
State regulatory programs, or any adopted futuheips authorized under AB 32. However, the
ETAAC report may facilitate the development of teglogies that help meet, or even exceed,
the GHG emission reduction goals outlined in AB &mments received by ETAAC regarding
the development of specific rules have been callatéside of this report for consideration
during the appropriate regulatory development psce
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V. Organization of ETAAC report

Broad participation by all sectors of Californi@sonomy will be necessary to achieve the AB
32’s reduction targets. This ETAAC report contaanshapter offering economic/financial
strategies for climate change solutions that diratross sectors, followed by one chapter for
each of the six specific sectors analyzed fromaadspoint of policy and technology strategies
and opportunities (transportation, industry/comnatf@sidential, electricity/natural gas,
agriculture, forestry sector, and water). ETAACG&Bnments on the Market Advisory
Committee report also comprise a chapter in tipsnte Finally, detailed information on energy
and transportation technology advances is includéde Appendix IV and V, respectively.

Developing solutions of the scale required by timeate change challenge will be a complex
endeavor. Itis therefore important to recognim each of the proposed policies included in
this ETAAC report will inevitably interact with orenother. Each recommendation put forward
by each ETAAC sector subgroup contains criticabiinfation on expected GHG emission
reductions and an expected timeframe for achiethiege reductions when each policy is
considered as a stand-alone option. The “timeftfa®etions of each policy recommendation
are designed to indicate which of these policiegslzain place in the near term (in time for the
2012 deadline of AB 32), medium term (in time floe 2020 deadline of AB 32), or long-term

(in time for the 2050 deadline under the Governaxecutive Order). ETAAC did not prepare a
full scale implementation analysis for these rec@ndations individually, or as an integrated
program (which would depend on the menu of chosedscted). ETAAC did, nonetheless,
identify major co-benefits and mitigation requirarteewhen such information was known and
available. ETAAC believes that the benefits, cossks, trade—offs and uncertainties associated
with climate change response policies must be fradsparent as California moves forward
with the implementation of AB 32. In the final dyss, it is vitally important to understand and
fully communicate the rich diversity of informatiamcluded in this ETAAC assessment so that
California policy makers and the general public mhentify solutions to AB 32 that are fair,
balanced, and effective.
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VI. Mapping from Recommendation to Categories, Timeframes and

Responsible Parties
. Relevant Strategies and Time- Responsible
Recommendation . )
Opportunities frame parties
2- FINANCE
Accelerate GHG Emission Reductions;
Balance a Portfolio of Economic and
Technology Policies; CARB
A. Create a California Carbon Trust 109y FOlCIES, ) By 2012 Legislature
Innovative public finance;
- ) Other
Accelerate efficiency;
International and Domestic Partnerships
Balance a Portfolio of Economic and
Technology; CARB
B. Promote Clean Energy Innovation Innovative public finance;
A . By 2012 CEC
and Commercialization Capture Economic, Health, and
: . ) CPUC
Environmental Justice Co-benefits
International and Domestic Partnerships
C. Leveraging AB 32 to Spur Californi&apture Economic, Health, and Legislature
. : : . ) By 2012 CPUC
Job Creation and Manufacturing Environmental Justice Co-benefits Other
D. C_:I(_ean Technology Workforce Cap_ture Econom|c,_HeaIth, and _ By 2012 Other
Training Program Environmental Justice Co-benefits
Balance a Portfolio of Economic and Legislature
E. Fee and Tax Shifting (Feebates) Technology; By 2012 g
. Other
Accelerate efficiency
F. Municipal Assessment Districts Innovative puk.)|I.C finance; By 2012 Other
Accelerate efficiency
G. On-Bill Financing for Small Busines - CPUC
Energy Efficiency Projects Recelerate efficiency By 2012 Other
3. TRANSPORTATION
Accelerate efficiency;
L .Rethink Transportation to Lower Demand CEC
Ci.”I;IaenSnlng. Smart Growth and TransEnd Carbon: By 2012 Other
9 Capture Economic, Health, and Cal Trans
Environmental Justice Co-benefits
CARB
B. Pay-As-You-Drive Insurance Rethink Transportation to Lower Demar‘gy 2012 Legislature
and Carbon Other
Cal Trans
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Balance a Portfolio of Economic and

Technology Legislature
C. Congestion Charges Rethink Transportation to Lower Deman%y 2012 Other
Cal Trans
and Carbon
D. Employer-Based Commute Trip  Rethink Transportation to Lower Demarlgl 2012 CARB
Reductions and Carbon y Other
Accelerate efficiency;
. Rethink Transportation to Lower Demand
oy 2020 8
P Reduce GHG - Industry, Ag, Forestry,
Water
Balance a Portfolio of Economic and
F. Low GHG Fleet Standards and ~ 1echnology, By 2012 CARB
Procurement Policies Acce_lerate efﬂmency, By 2020 Other
Rethink Transportation to Lower Demand”
and Carbon
Balance a Portfolio of Economic and
G. GHG-based Vehicle Feebates and Technology; Legislature
Registration Fees and Indexed Fuel Accelerate efficiency; By 2012 Otr?er
Taxes Rethink Transportation to Lower Demand
and Carbon
Balance a Portfolio of Economic and CARB
H. Air Quality Incentives Programs and echnology .
: By 2012 Legislature
Standards Capture Economic, Health, and
: . ) Other
Environmental Justice Co-benefits
Balance a Portfolio of Economic and
Technology;
Remove Carbon from Energy Sources; CARB
|. Create Markets for Green Fuels Rethink Transportation to Lower Deman%y 2012 Other
and Carbon;
Reduce GHG: Industry, ag, forestry, water
4 — Industrial, Commercial & Residential Energy Use
A Cleantech Tax Incentives Innovative pulilllc finance; By 2012 Legislature
Accelerate efficiency Other
B. Rebates for Load Reduction Accelerate efficiency; By 2012 Other
' Reduce GHG: Industry, ag, forestry,watey
- . .- . CEC
C. Improve Policies for Combined Heabccelerate efficiency;
BP/ 2012 CPUC
and Power Plants Reduce GHG Industry, ag, forestry, wate Other
D. Dlsmpm?d Renewable Energy Remove Carbon from Energy Sources By 202@gislature
Generation: Solar PV CPUC
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Other

E. Cl_Jstomer Choice of Electric Serv'c??emove Carbon from Energy Sources By 20 gislature
Provider ucC
F. Bwl_dlng Efficiency Programs and Accelerate efficiency By 2020CEC
Incentives Other
G. Combustion Devices: Energy Accelerate efficiency; By 2012 gécR:B
Efficiency International and Domestic Partnerships y Other

. . . . CEC
H. Industry - Government Partnershipsnternational and Domestic Partnershlp% 2012 Other
to Reduce Industrial Energy Intensity Coordinate Across State Agencies y CalEPA

Innovative public finance;
Accelerate efficiency; By 2020 No answer
Reduce GHG Industry, ag, forestry, water

I. A Revolving Fund for Technology
Demonstration Projects

J. Develop Suite of Emission Reductio CARB
Protocols for Recycling Reduce GHG Industry, ag, forestry, watBy 2012 CIWMB
K. Increase Commercial-Sector CARB
Recycling Reduce GHG Industry, ag, forestry, watBy 2012 CIWMB
CARB
L. Remove Barriers to Composting Reduce GHG Inglusy, forestry, waterBy 2012 CIWMB
Cal Trans
M. Phase Out Diversion Credit for CARB
Greenwaste Alternative Daily Credit Reduce GHG Industry, ag, forestry, watBy 2012 CIwMB
N. Reduce Agricultural Emissions Reduce GHG Industry, ag, forestry, water CARB
. By 2020 CDFA
Through Composting CIWMB

O. Evaluate and Improve Policies for Reduce GHG Industry, ag, forestry, watBy 2012 Other
Quialified Waste Conversion
Technologies

5. ELECTRICITY AND NATURAL GAS

A. Energy Efficiency Program - CARB

Coordination Accelerate efficiency By 2012CPUC

. .- CARB
Er(;“\grgrrﬁiswe LED Energy Efficiency Accelerate efficiency By 2012CEC

9 CPUC

C. Take Steps Necessary to Achieve @alance a Portfolio of Economic and By 2020 CARB

Increase in Renewable Energy to 33 Technology CEC
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Percent by 2020 to Reduce GHG Remove Carbon from Energy Sources CPUC
Emissions Other
» - I CEC
D. Competitive Renewable Energy  Accelerate GHG Emission Reductions;
By 2012 CPUC
Zones Remove Carbon from Energy Sources Other
E. Renewable Energy Technology CEC
: Remove Carbon from Energy Sources By 202PUC
Assessments
Other
- : . CEC
F. Electricity Storage as an Enabling Remove Carbon from Energy Sources;
. ; By 2012 CPUC
Technology for Renewable Energy  Coordinate Across State Agencies Other
. . . . Remove Carbon from Energy Sources;
G. Plug-in El_ectr|c Drive Vehicles as Rethink Transportation to Lower DemarBly 2020 CARB
Storage Devices
and Carbon
H. Smart Grid as Enabling TechnologyAccelerate efficiency; By 2012 Legislature
for Renewables and Clean Vehicles Remove Carbon from Energy Sources y CPUC

I. Carbon Capture and Sequestration i
Geological Formations

Remove Carbon from Energy Sources

By 2020 Other

- Balance a Portfolio of Economic and CARB

J. Low and Zero Carbon Electricity . CEC

) Technology; By 2012
Generation Plan CPUC
Remove Carbon from Energy Sources

Other
s . Balance a Portfolio of Economic and CARB

g'eg?gglg?osizr;?:rds for Climate- Technology; By 2020 CEC
9 Coordinate Across State Agencies; CPUC

6. AGRICULTURE

CARB

CEC

A - Manure to Energy Facilities

Remove Carbon from Energy Sources; By 2012 CPUC
Reduce GHG Industry, ag, forestry, wateBy 2020 Other

CDFA
CalEPA

B - Enteric Fermentation

Reduce GHG Industry faggstry, water

By 2020
By 2050

Other
CDFA

C - Agricultural Biomass Utilization

CARB
CEC

Remove Carbon from Energy Sources; By 2020 CPUC
Reduce GHG Industry, ag, forestry, wateBy 2050 CDFA

CalEPA
SWRCB

D - Dedicated Bio-Fuels Crops

Remove Carbon fravergy Sources

By 2012
By 2020

CARB
CEC
CDFA
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CalEPA
SWRCB
By 2012 So°
E - Soil Carbon and Sequestration Reduce GHG tndwsy, forestry, water By 2020 SWRCB
By 2050 ;;spaNRCS
o . By 2012
F - Riparian Restoration and Farmscal CDFA
Sequestration Peduce GHG Industry, ag, forestry, wategi ;8;8 USDA/NRCS
CEC
G - Fertilizer Use and Water Accelerate efficiency; Sy gg;é CDFA
Management Efficiency Reduce GHG Industry, ag, forestry, WateE;)y 2050 SWRCB
y USDA/NRCS
7. FORESTRY
. i CARB
A - Link Forest Fuels Management anéRemove Carbon from Energy Sources; Bv 2012 Other
Biomass Utilization Reduce GHG Industry, ag, forestry, water” CDE
CARB
B. Reforestation and Forest Managen Other
for Enhanced Carbon Storage Reduce GHG Industry, ag, forestry, wateBy 2012 CalEPA
CDF
. . _Remove Carbon from Energy Sources; Other
C - Urban Forests for Climate BenefltsR . By 2012 CDF
educe GHG Industry, ag, forestry, water Cal Trans
D. Endorse "California Climate Capture Economic, Health, and By 2012 CARB
Solutions" Program Environmental Justice Co-benefits y Other
8. WATER POLICY
Legislature
Accelerate efficiency CPUC
A. Establish a Loading Order for WateReduce GHG Industry, ag, forestry, watdBy 2012 Other
Coordinate Across State Agencies SWRCB
DWR
B. Establish a Public Goods Charge foAccelerate efficiency By 2012 IécleDngjscl:ature
Funding Water Improvements Reduce GHG Industry, ag, forest, water y SWRCB
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1 IPCC, Fourth Assessment Report (AR4), Working @rbuReporiThe Physical Science Bas&ummary for

Policymakers, 2007.
2 The California Almanac of Emissions and Air Qual2907 Edition.
3 Stern Review, Cabinet Office - HM Treasury (2006).
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2.FINANCIAL SECTOR
[. Introduction

The ETAAC financial sector subgroup investigatedesal different strategies and methods to
encourage financial sector innovation in the demlegt and development of greenhouse gas
(GHG) emission reduction technologies. The geruhlic contributed a variety of written
suggestions on financial tools to accelerate tksan technologies, which will be documented
at the ETAAC web site (www.etaac.9rd his financial sector chapter sums up suggestion
brought forward during public meetings as well agtof informal meetings with
representatives from Cleantech companies, Cleaimgektors, companies which operate in
existing carbon markets and members of the gréatrfinancial community.

With billions of dollars now being invested in Chgach companies, California has a unique
opportunity to create new jobs and entire new itreessright here in our own backyard. Smart
economic development policies that take advanthdgew financial tools and programs are
needed to ensure that California realizes itsgfatential as a climate change pioneer and
captures the job creation benefits of its environtadeadership. Many startup companies want
to grow in California. They want to maintain a siganexus between manufacturing, research,
development and deployment (RD&D), and proximityrtajor markets. Yet barriers to this
potential and highly beneficial synergy remain. §ébarriers can result in relocation of
Cleantech companies to other states and regions.

Several overriding themes emerged from the finaector subgroup’s inquiry:

» Existing state financial incentives and grantsuarigkely to be sufficient to spur the
needed innovation in GHG emission reduction teabgiek to comply with AB 32.
CARB staff produced a document (see Appendix igkjig the various state grants
available under existing programs. While some eséhprograms may be beneficial, they
are not yet coordinated to achieve maximum impacAB 32’'s GHG emission
reduction targets (see recommendation C below.BABets the stage for a timely
opportunity to rationally link the State’s numerdugd disparate RD&D programs to
make sure they are coordinated and focused on gagiag GHG emission reductions.

» California would benefit from a cogent financiat@ntive program to stimulate the
deployment of GHG reduction technologies both iesidd outside of capped economy
sectors. Judging from the experience of existingarad trade systems in the United
Stated it is unclear if such systems encourage or dismgriinnovation. Though the
ETAAC financial sector subgroup does not presuraédh emissions trading system will
be created under AB 32, it does believe that theeSteeds a significant incentive system
to help assure that compliance is achieved at lbp@ssible cost. This incentive system
should also encourage investments in Californissadi/antaged communities to address
broader Environmental Justice and economic devetopigoals.

* Revenue neutral shifting of fees and taxes canweage the distribution and purchase of
cleaner products and fuels.
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» California is well positioned to attract venturgital investments in Cleantech
companies. California led the nation in Cleanteghture investments in 2007 with $1.78
billion, representing 48 percent of total Cleantaslestments in the U.S. However, the
amount of invested capital is not the same thingraguctive investment. The State
should encourage private investment that is infarimepolicy trends and technology
advancements in order to generate both robust eticrand environmental returis.

* International Partnerships can help create exgapodunities for California Cleantech
companies. As California continues to transforno imigreener economy, the State will
need to provide a pathway for clean technology rfeantured in the state to be
showcased in other nations. If California is gdiodpe a leader in developing the
technologies of tomorrow, it will be important thiaese technologies gain traction
throughout the world. There is ample opportufotyCalifornia to create this market
since economies large and small are looking farede practices to cut their carbon
emissions. A key aspect to developing these iatemnal linkages and partnerships is to
ensure that California has an active presenceesethations. It is the State’s duty to
foster linkages between Cleantech businesses ifofféh and businesses throughout the
world. These linkages will not only encourage othations to use California’s home
grown technologies, but provide a venue to leamuahow best practices give
businesses incentive to keep innovating. Exisfiatifornia trade offices in other
countries should showcase the State’s accomplistsnagia offer information on
California’s clean technologies and correspondingjiiiess opportunities.

» At present, the State is doing little to encourtdmgeemanufacturing of products in
California. In fact, it is expected many Cleanteompanies may be moving their
manufacturing out-of-state while keeping their lpaatters and RD&D facilities in
California. The ETAAC finance sector subgroup dad look at the comprehensive set of
issues related to attracting and keeping manufiactum California, but rather focused on
issues pertaining to AB 32 or to the manufactuohgroducts in California directly
impacted or created by AB 32.

From these overriding themes, the ETAAC financeémesubgroup issued two central
recommendations and a set of additional policiesged to support activities in all of the
subsequent ETAAC subgroup reports: transportatimustry/commercial/residential;
electricity/natural gas; agriculture; forestry; amdter. An ETAAC analysis of the Market
Advisory Committee’s report in chapter 9 examines linarket structures will also impact early
actions, innovations and price signals in eacthe$¢ economic sectors of California.

2-2



ETAAC FINAL REPORT

[l. Central Recommendations: Carbon Trust & Cleantech Commercialization

A. Create a California Carbon Trust

A new public or a public-private entity createsiacentive fund using allowance revenues to
encourage carbon reductions in sectors inside atside the cap, while also supporting
environmental justice goals, actively managingdadon market, and encouraging RD&D
efforts. Activities could start prior to 2012, higlg to set an early price signal for carbon and
other GHG emissions.

» Timeframe: In place by 2012.

* GHG Reduction Potential: The potential for GHG emission reductions woudgheind on
the Carbon Trust’s funding source (initially frorarky auction proceeds or some other
source) and the cost of acquiring carbon rightse Trust is likely to secure reductions at a
cost equal to or slightly less than allowance auncgirices. In other words, for every
million dollars of CQ allowance auction revenue provided to the Truatghly one
million tons of CQ would be reduced.

» Ease of Implementation: Moderately difficult. Barriers include the follong:
0 Assumes some auction revenue.

0 Requires the creation of a new market maker. It make sense to house the Trust
within an existing entity or create a new entitgigeed specifically to encourage the
development and execution of GHG emission redugirofects outside the cap. This
entity could be a public entity or a public/privatetity.

» Co-benefits/ Mitigation Requirements. Many co-benefits, no mitigation requirements:
o Provides funding for carbon reductions.
o Encourages carbon reduction projects prior to 2012.

o Can direct funding towards technology demonstradind research in areas where
private investment is lacking.

0 Supports Environmental Justice goals of empowerargmunities and reducing
criteria and toxic pollutants.

* Responsible Parties: To be determined. Could be an existing agency ifebaaation of
California Air Resources Board (CARB) and regioaialboards, the California Treasurer’'s
office, etc.) or could be a new entity.

Problem: California would benefit from a financial mechsmi that stimulates investment in
GHG emission reduction projects and technologidsoth capped and uncapped sectors of the
state’s economy. This financial mechanism canesfdthe following problems:

» Barriers and early failures in emerging marketsGetG emission reductions.

» Lack of financial support for projects in disadvagegd communities or with other
significant co-benefits.
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* Price spikes and instability in the carbon market.
* Gaps in private sector funding for RD&D projects.

Possible Solution: A California Carbon Trust could serve four imiamit roles as the manager of
an incentive fund for carbon and other GHG emissaatuctions in California. Its primary
purpose would be to achieve GHG emission reducti@ysnd those coming from the AB 32
caped sectors, helping California to reach its &éiols reduction targets. The second purpose,
closely linked to the first, would be to furtheet&nvironmental Justice goal of empowering
communities to take part in achieving emission o#idas of both carbon and other criteria toxic
pollutants. A third role for the Trust would bederve as a market maker and price stabilizer
during the early years of the carbon market. Aredfourth role would be to fund University
research and “first project” demonstration finamgcin areas where private sector funding is
lacking. The Trust’s activities could start prtor2012, jump-starting GHG emission reductions
in California, helping to establish an early prstgnal for carbon and other GHG emissions.

1) Achieve Additional GHG Reductions and Addressrian Market Failures

This Trust would achieve its primary goal of redur{GHG emissions outside the cap of a cap
and trade system -- reductions that cannot be eldiny regulated entities -- by offering to
purchase the carbon benefits from projects that stget requirements of being additional, real
and verifiable. Qualified projects would competsdxhon a project-proposed price of carbon.
This process would operate in parallel with privaftset investments, but would have greater
flexibility to fund reductions that would achieveB/32 goals but may not receive private sector
funding. For instance, private sector investmemy need to achieve rapid payback times to
attract private capital, with the benefits of reuas in the future greatly discounted. By taking
a long view of meeting GHG emission reductions@2@and 2050, the Trust could invest in
projects that may have a greater overall redugigmdollar of investment, but a longer lead
time. The Trust could also address other gaps @hdds in the carbon market, encouraging a
variety of projects that are having trouble findexgress to capital from the private sector. The
Trust would not fully fund the project, but woulffer enough of a financial incentive to allow
the project to become financially feasible.

To ensure the integrity of the carbon reductions, rust should generally limit funding to
projects for which clear measurement and verifigaitandards exist. For example, project types
could include those for which the California Climaction Registry has accounting protocols or
those projects that can produce measurable anfitbiézienergy efficiency gains or low carbon
energy generation. In some cases, it may be apptefor the Trust to encourage projects for
which no protocols currently exist, or projectshwgireat potential but some uncertainty. In such
situations, the price paid for carbon reductionsilde reduced to account for the risk. The
Trust could consider keeping some percentage bboareductions in reserve so that
environmental integrity can be maintained in cageroject failures.

The Trust's standard project selection process evbalbased on the relative cost-effectiveness
of emissions reductions, similar to the State’seasful Carl Moyer program. The Trust could
issue requests for proposals periodically (quartariannually, for example), and applicants
could include municipalities, hospitals, schootsnpenunity organizations, nonprofits, or any
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other project sponsor outside of the cap. An appba to the Trust for funding would detail the
project’s plans, including the quantity of emissida be reduced and a proposed price at which
the project will sell the emission reductions te ffrust. A “Dutch auction” or descending price
auction could be used to find the lowest cost mtsjand determine the price at which the Trust
decides to purchase carbon reductioBscause the Trust does not fund entire projadits,
projects would have to be financially viable thrbuycombination of their own balance sheet
and the additional value of selling the carbon o#idn credits to the Trust.

The Trust could choose to do one of two things whehcarbon it has “purchased” from emission
reduction projects. Both of these choices havatlteed benefit of ensuring that carbon
reductions occur within California and that investits stay within the state.

» TheTrust can retire the carbon credits for public benefit. Credits earmarked for
retirement might have no real market value or mpggge double-counting concerns.
For example, the Trust would retire the creditsegated by an energy efficiency
program that allows the associated Load ServingyEiat claim credit by reducing its
own emissions. All carbon reduction projects thab aalue co-benefits such as
abatement of air pollution would have to be retired

» Creditsfrom Trust projects that value only carbon might be éligible for salein the
voluntary markets. The revenue generated by these sales could lepkitinto the
Trust and used to invest in further reductionssdite buyers might include state
agencies, corporations, or individuals (througlofiset program) that want to offset
their emissions.

Note that the Trust could potentially be designethsit some of the carbon credits it purchases
could be used by capped entities as a flexible tamge mechanism in the regulated market.
These credits would come from certain approvedegtdypes for which protocols exist.

2) Dedicate Resources to Fund Projects to Achie®32’s Environmental Justice Goals

By setting aside a fixed portion of its funds todigtributed to projects based on cumulative
impacts, geographic location, demographics, arasociated co-benefits, this Trust could also
help to reach important environmental justice go@isstributing funds based on geography or
demography would ensure that disadvantaged commsiméceive a pre-determined amount of
funding for projects that not only reduce carbonssions, but also foster community
development and protect low income consumers fisimg energy prices.

In addition to distributing funds based on geogyaphdemographics, the Trust could choose to
favor projects with ancillary benefits, such asegreollar job creation, technology
demonstration, or criteria and toxic pollution c¢lags. In these cases, the Trust would pay not
only for carbon reductions, but would also consimtebenefits such as local air quality benefits.
For example, a project that reduced NOx in additeo@0O, could be financially rewarded not
only for the decreased carbon, but also for the Kgdxiced by the project. By attaching either a
time value or a monetary value to co-benefits,Tthest would create incentives for projects that
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not only help California reach its GHG emissionueitbn targets, but also achieve
Environmental Justice goals such as job creatignpafiution abatement.

For example, a project applicant might want toafétthe Heating, Ventilation, and Air
Conditioning (HVAC) system at a multi-family resimel building. A market barrier exists
because of the discrepancy between who makes pitaldavestment and who ultimately reaps
the benefit of that investment. In this case,tbgding owner must front the capital while the
tenants benefit from lower utility bills. The Ttugeates an incentive to help overcome the
market barrier by offering to purchase the progctirbon benefit from the building owner. The
building owner benefits because he or she is reisdalfor the retrofit up to the value of the
carbon reduced, while tenants benefit from lowerddy bills, not to mention more efficient

and better quality air conditioning and heatinghieir homes. The State of California benefits
from the reduction in carbon, and capped entitieh @s members of the business sector benefit
because California is closer to its emission redudfrget at no expense to them. In this
example -- as in all instances where the Trust doudike this type of project investments -- it is
important to note that the State would have to esklany overlaps with programs eligible within
the scope of a GHG cap, to avoid double countirthcarify crediting issues.

The selection process for projects with co-benefasild be similar to that for projects that
involve only climate change benefits. Projects lddae judged on relative cost-effectiveness,
compared with other projects in the same catedmgdd on geographic location, specific co-
benefits, etc). Projects would also need to banfomally viable through a combination of their
own economics and the additional value of the careductions, plus whatever values the Trust
assigns to the co-benefits. Again, the GHG emisgeduction credits could be retired for public
benefit or possibly sold into voluntary markets.

3) Actively Manage the Early Carbon Market and Mitate Price Volatility

The third role of the Trust could be as an enabi¢he early carbon market in California. The
Trust could purchase emission reductions that baea certified as tradable credits and sell or
retire them as needed in order to help stabilizeGhlifornia carbon market. The Trust could be
particularly valuable in seeding the market anditang it in the early years. In later years, as
the California carbon market grows and maturesydteeof the Trust as “market maker” would
diminish.

The Trust could also be designed so that someeatdhbon credits it purchases from projects
outside the cap could be used as a flexible comg#idnedge in the regulated market. These
credits would come from certain approved projepesyfor which protocols exist, and would
only be sold into the compliance market as neededléviate price spikes. The Trust would thus
act as a “shock absorber,” buying credits from eapgntities when demand for carbon is weak -
- in order to support higher prices needed for stiveent and innovation -- and selling credits
when demand is high and supply is low.

By stabilizing the price of carbon (when necessang providing a sense of certainty over time,

the Trust would be managing carbon the way thaFdderal Reserve Bank manages interest
rates. This active management should decreadikéibood of the regulatory process
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overreacting or reacting too slowly to volatilelmamn prices. As a dynamic manager of the price
of carbon with a long-range view, the Trust wouddtfprm the role of a market oriented safety
valve and obviate the need for static regulatiach ss price floors or ceilings.

Specific rules for intervention in the market woutlave to be developed in advance. The market
regulating role of the Trust would be carried oyign independent body of experts. This would
be a preeminent group, comparable to the FedessdriRe board or the California Independent
System Operator, which currently manages the mgjofitransmission resources for the state’s
electricity grid.

Considerable public comments were received botavar and against the role of the California
Carbon Trust as an active market maker. The patezffectiveness of this role will depend on
the overall design of both the regulations andsthecture of the California Carbon Trust.

4) Encourage Research, Development, and Demonsbrati

A fourth role for the Trust would be to fund Unigdy R&D, as well as demonstration projects
and first production facilities. These areas lag&quate private funding, but can produce
valuable technology advancement, accelerating GiH{Sston reductions and supporting
economic growth. The Trust could set aside someep¢sge of the allowance revenues to be
spent in these areas, with funds to be distribbesd on judgments of the relative promise,
reliability, and cost-effectiveness of projectsarious categories. This really encompasses two
related, but separate, uses of Carbon Trust funds:

* University Research and Development: The Trust would provide funds for RD&D of the
technologies needed for a low carbon future. Dhe of the Trust in funding University
RD&D should be considered alongside the proposdifio@aa Institute for Climate
Solutions currently under consideration by the CRd@s to prevent overlap and
duplication of efforts. The Trust could possibgnge as a source of funds for the
Institute.

» Demonstration and First Production Facilities: By supporting demonstration and first
production facilities, the Trust could bridge arpontant gap in the financing of new
technologies. Public sector managers generally ttemonstration, first project
financing, and commercialization as the respongylolf the private sector, while most
private sector financiers are unwilling to investhese early stages due to the high level
of risk. This dilemma creates a financing gap teguires a novel solution. The Trust
could provide the financing and capital necessaiddress this problem and encourage
the commercialization of clean energy technologigsis could be done in many
different ways. (See “Support Demonstration Firénd=inance Sector Section 11.C,
below.)

Funding Sources for the Carbon Trust
Revenues for the Trust could come from the audaicadlowances, from penalties or fees for

non-compliance post-2012, or from another sourcé si8 the general fund or borrowing
guaranteed through repayment from auction revenBased on historical experience, revenue
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from penalty fees is expected to be minimal. Catifm Environmental Quality Act mitigation
fees are another possible revenue source to corsifi¢he Trust is set up as a public-private
partnership, private sector businesses would bthanpotential source of funding. If the Trust
is designed to be a market maker and has the ayttmpurchase and sell carbon credits, an
additional source of funding would be the saleetitied, tradable carbon credits. Finally,
another source of funding could be the sale of@arleduction credits into the voluntary market.

The State might consider offering one or more eauwlgtions of a small percentage of the 2012
allocations. This early auction proposal presuppdbat the state has decided not to grandfather
all allocations based on historic emissions andelséablished a minimum percentage of
allowances to be auctioned in 2012. One or mong aactions would help to set an early price
signal and would remove some of the uncertaintyahde-making, jump-starting the market
for carbon in advance of 2012. A price discovesyiqu would probably reveal a price lower
than expected; this is what has happened histbyricabther similar schemes. Early auctions
would allow the state to “learn by doing,” essdlitiaerving as a trial period. The State would
have the opportunity to learn and make adjustmiesfizre 2012. If the State decides against an
early auction, the Trust could be funded initidhlyough the State’s general fund or through a
loan, or through other sources.

Any auction revenues are legally a fee and thus mest the legal standard established by the
Sinclair Paint court decision. A “Sinclair Tes€quirement means that the fee must be
reasonable and there must be a nexus betweenrespof the fee and the use of its revenues.
The Trust passes the Sinclair test because botle¢hend the Trust’'s expenditures are intended
to cut carbon emissions in California.

Consideration should be given to designing the flassa public/private partnership in order to
leverage private capital in addition to the pultioney used to purchase credits. Involving
private capital could provide access to resoutcasghould help improve the economics of the
Trust, particularly in the earlier years of opevatbefore 2012. Another possible benefit of
involving the private sector would be a contracarguntee that Trust revenues would be
restricted to the purpose of diminishing GHG enaissi

Models for the California Carbon Trust

TheCarbon Trust (UK) is an independent government-funded company aeat2001. Its
mission is to accelerate the country’s move towarttsv-carbon economy by developing
commercial low-carbon technologies and working vatisiness and the public sector to cut
emissions. The Carbon Trust carries out five défeéfunctions: (1) information and education|,
(2) practical solutions, knowledge, and resourcediisinesses and public sector entities that
wish to reduce energy use and emissions; (3) fupa@idvice, and demonstration for low carbgn
technologies; (4) developing new, low carbon busses; and (5) investing in clean energy
technologies with commercial potential.

TheClimate Trust is a non-profit formed in 1997 in response to aadon law that requires
new fossil fueled power plants to offset a portditheir CQ emissions. The Climate Trust
provides high-quality offset projects for powermtk regulators, businesses, and individuals,
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The Climate Trust is one of the largest buyersffsets in the United States, with a portfolio of
sixteen projects that are anticipated to offsetn2ilBon metric tons of C@Qover project
lifetimes.

The Carbon Market Efficiency Board is a market-regulating body proposed in the Warner
Lieberman "America's Climate Security Act" (S. 219This Board would be authorized to
trigger relief remedies to protect the economyasecof volatile prices or unpredictable marke
events. Operating under the oversight of the UBaienent of Treasury, the Board would be
authorized to allow increased borrowing of allowasior to temporarily expand the National
Emission Allowance Account, so long as the captare years is tightened enough that
cumulative emissions reductions remain unchanged.

—

TheClimate Change Credit Corporation is a nonprofit corporation proposed in the Warner
Lieberman Bill. The Corporation would receive angttion allowances and distribute the
proceeds. Auction revenues would be distributedragseven clearly delineated categories.
Examples include 20 percent for a public-privatgrmship to commercialize low and zero-
emissions transportation sector technologies ashalcreg vehicle miles traveled, 10 percent fg
air quality improvements, and 10 percent for miiiggnimpacts in disadvantaged areas.

-

B. Promote Clean Energy Innovation and Commercialiation

Support California RD&D and commercialization effoday to ensure that critical innovations
are available to contribute to GHG reductions iturfe years. Optimize current programs toward
the climate change goal and consider new prograrasdomplish objective. Consider creating
a new entity to coordinate these efforts.

* Timeframe: Programs in place by 2012.
* GHG Reduction Potential: Cannot quantify.
» Easeof Implementation: Moderate. Barriers include:

0 Recalibrating current subsidy programs that arestrattured to measure GHG
emission reductions could be politically challerggin

0 Some current subsidy programs calculate avoidets differently so it may be
difficult to compare or measure real program valueomparative potential for
GHG emission reductions.

o0 The State currently has no scale-relevant prographaice to support
demonstration projects for emerging technologiesiew financial vehicle may
need to be created to fill this gap by sharing bskwveen public and private
sectors.

o Complicated State programs make it difficult foe fhrivate companies to identify
opportunities for them to participate.

» Co-Benefits/ Mitigation Requirements: Many benefits, no mitigation requirements:
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o Would fill the “innovation pipeline” with promisingew technologies that could
substantially cut carbon and GHG emissions.

o0 Would orient disparate clean energy programs towsedinifying goal of
decreasing GHG emissions without decreasing thertapce of other public
policy goals.

0 Would better ensure that public and private RD&»#$ are informed by public
policy objectives.

0 Would close a critical gap in the clean energy streent ecosystem by
supporting demonstration projects.

o0 Would ensure greater linkage and enable more effecomparison across
current programs by creating consistent calculaticawvoided costs.

o0 Would support California’s culture of entreprendiipsand support economic
development objectives.

* Responsible Parties. California Energy Commission (CEC); Californialfic Utilities
Commission (CPUC); CARB. Could involve the creatadrthe new organization
referenced below.

Problem: The technologies needed to support GHG reduchbegend 2020 do not yet exist.
While the State of California currently funds aiety of RD&D programs, these programs are
not necessarily geared strictly toward measuringsGeductions. Moreover, the State’s
individual subsidy programs are in most cases poially coordinated in pursuit of the
principal current objective of AB 32 -- GHG emigssoreduction -- causing inefficiencies and
missed opportunities for improved performance. t@mnof that, other states are implementing
programs and incentives to attract Cleantech corapas part of their economic development
strategies.

Possible Solution: The State of California should make an affirmateenmitment to RD&D
programs geared toward GHG abatement. By nosjygporting but actively promoting clean
energy innovation, the State has the opportunigetx the California marketplace with
promising new technologies that may aid in achig\@HG abatement goals -- particularly for
the beyond 2020 goals,. This will also drive neweistment dollars to California and better
enable our state to attract and nurture the mashiging clean energy start-up businesses. The
State should also consider creating a new orgaoiz#d house these and other programs.

What is “Cleantech”?

The Cleantech industry encompasses a broad rargyediicts and services, including
everything from from alternative energy generatmmastewater treatment to more resource
efficient industrial processes. Although some efsehindustries are unique, all share a common
thread: they rely upon new and innovative technplogcreate products and services that
compete favorably on price and performance whiiiceng our collective environmental
footprint.
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According to categories established by the Cledn@apital Group, total U.S. venture
investment in Cleantech was $3.67 billion in 20@alifornia received $1.78 billion or 48
percent of the total. To be included in the Cleahtcategory, products and services must do|the
following: optimize use of natural resources; offietleaner or less wasteful alternative to
traditional products and services; have their genasan innovative or novel technology or
application; add economic value compared to trawii alternatives.

The eleven Cleantech categories measured are:

Energy Generation & Fuels
Energy Storage

Energy Infrastructure
Energy Efficiency
Transportation

Water & Wastewater
Air & Environment
Materials
Manufacturing/Industrial
Agriculture

Recycling & Waste

Companies in these categories may not always mtr&etselves specifically as “Cleantech”
and investors likewise may not necessarily congttemselves to be “Cleantech” investors.

The ETAAC financial sector subgroup offers thesgg&stions to foster clean energy innovation:

Support Demonstration Finance:Create a single or a series of financial vehitdesupport
demonstration finance for projects that have paldity high climate change abatement
potential. This may include, but is not limited ttean generation technologies, energy
efficiency industrial applications and vehicle derstrations of new low and zero tailpipe
transportation options. The absence of fundingfoject demonstrations is a significant
impediment to the maturation of new technologies iarconsistently identified by thought
leaders as a major gap in the financial architectdiclean energy. Public sector managers view
demonstration as the responsibility of the privssetor, while private sector investors view it as
too risky. The demonstration finance fund couldstractured to leverage a combination of
public funds already nominally dedicated to sudbrés and private funding, and/or it could be
funded by royalties, shared savings or shared cackedits banked for future use. The proposed
California Carbon Trust (Finance Sector Sectiom)lis one option to consider for this role.
Organizing principles for a demonstration finantferé could include:

» Establish Public Sector Tenants. Where possible, use the State of Californiantpand
city and/or other large scale public sector custsmas “anchor tenants” for
demonstration projects.

»  Support Specific Projects with the Highest Likelihood of Return. A process should be
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established whereby projects having the highestitikod of making a major
contribution to climate change mitigation, but tove speculative for the private markets,
are given first priority.

* Enable Market/Consumer Choice. In addition to technology specific demonstration
projects, support a broader set of investmentsfiastructure for demonstration projects
of technologies that can showcase their meritsnagjane another (i.e. biofuels
infrastructure versus renewable energy transmigaeifoastructure.

* Encourage Broader Participation in Procurement Processes. Consider using a
demonstration fund to allow emerging technologgeparticipate in electricity and fuels
procurement by funding their above-market cost comept.

» Partner Where Possible. Because demonstration projects come in all shapé sizes, it
would be optimal to allow the private sector totggrate. Debt and high risk equity
from the private sector at market rates could hglam with contributions from the
public sector in the form of serving as a backstomitigate against above-market costs
and risks.

* Link Current Demonstration Efforts. The Public Interest Energy Research Program
(PIER) and the Emerging Technologies Coordinatingril (ETCC), both funded by
investor-owned utility (IOU) ratepayers, have furdsilable and actively pursue
demonstration projects. In addition, the CPUCoissidering a proposal by Pacific Gas
& Electric and Sempra Energy to create an analegtiee ETCC specifically for
renewable resource demonstration projects. THésse while very important, are all
immature, not coordinated, and not geared to addhesnew mandates of AB 32. At
some point it may be useful to link all demonstmatproject funds and to consider a
broader funding source than just IOU ratepayers.

Specific technology areas that merit attention feoademonstration finance program include:

» Clean Generation. Support initial megawatt (MW) scale installatsaiat prove
technical feasibility and enable project financfogemerging technologies.

» Energy Efficiency Technologies. Support demonstration projects for industrialipment
to accelerate the adoption of emerging, yet tedliyiproven, energy efficiency
technologie$.

* Clean Transportation. Support vehicle demonstrations of low and zengssion
transportation options including light, medium drehvy duty plug-in hybrids, dedicated
electric vehicles, and hydrogen or other advanaets?

Target RD&D Funding for Carbon Reductions: Promote the use of public funds to support
research specifically for technologies offeringgrttally high climate change abatement value.
Consider linking the current individual subsidy grams into a unifying framework with a
common set of reduction objectives, possibly intigda consistent approach to State-calculated
avoided costs. Accurate and consistent calculati@voided costs would help identify the most
cost-effective technology options and better entheeRD&D funding is efficient and attuned

to commercialization.
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Leverage California’s Centers of Innovation: Leverage and provide coordination among the
existing RD&D efforts of State and Federal labsyate research institutes and universities.
Currently there is no single source of informatadoout what the referenced centers of
innovation are working on or how their researclopties are established. A coordinated effort
would ensure that market and policy signals reachiafluence innovation centers. Such an
effort may enable policy initiatives that refleet technological progress and may help
individual innovations achieve scale more quickhjis could be accomplished by a new entity
charged with coordinating low carbon research &ffar it could be accomplished by an
existing private or public entity. The CPUC redgiicknowledged a similar need and opened a
proceeding to consider creating a “Climate Solibrstitute” to be housed within California
universities.

Engage the Private Sector:Create visible onramps for private sector supfoorearly stage

clean energy innovation. Create a roadmap of tae'S technology priorities citing public
funding of certain sectors where applicable (i.eeve funding starts and where it stops). Where
it makes sense, create financial vehicles thatrégeeboth the public and private sectors.
Develop a program including an outreach campaighehables our state to more effectively
attract and nurture the most attractive low carftiant up entrepreneurs. Create industry specific
public private partnerships in support of low carlmijectives to ensure private sector
knowledge, engagement and support.

Consider Creating a New Entity to Coordinate Thesé&fforts: A single focused entity may
be well positioned to act as a coordinator of petiwotivated technology innovation, for
example by administering targeted State grant fiimidspecific technology challenges —i.e. the
“golden carrot” approach to goal-setting and rewa8dch an entity could also enable the
multiple public and private centers of clean enangyvation in California to communicate,
share research, seek private funding, and moverenegchnologies through the procurement
processes of the major state energy providers. ofdinization could also act as the principal
agent for external market development and techiydd@ysfer to demand centers outside of
California. Finally, such an entity could play @wable “connective tissue” role in helping to
coordinate State incentive programs toward the 2BeBluction goals, and in providing the
private sector with insight into the structure awailability of incentive funding.

The organizational form and supporting revenuectiine of a new entity would be dependent on
the objective. A variety of organizational modetaild be considered including:
» Create a new State program authority within antexjsState agency;

» Create a private nonprofit entity via statute samtb the creation of the California
Climate Registry;

» Create a private vehicle that manages public feddunds to accomplish public
objectives similar to the Carbon Trust;

» Create a private nonprofit organization that dogtsnmanage public fees.
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In response to public comment on this issue, ETA&Ebgnizes the potential value of initiating
this coordinated process via the creation of &siiae “Action Plan” that would “enable
California’s agencies and institutions to avoid ldzgiion, maximize coordination, leverage
resources, ensure cost-effective results, andifgeg@ps in necessary effort8.”
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[ll. Additional Organizational and Policy Recommendations

C. Leveraging AB 32 to Spur California Job Creationand Manufacturing

A five-year “Buy California” incentive program caliboost in-state Cleantech manufacturing
and take advantage of the lower embedded carbderdosf California-manufactured products.
Amending current disincentives in the Californimisome tax and sales tax codes would help
ensure that California is competitive with otheates in attracting Cleantech capital investment.
A Cleantech manufacturing attraction initiative wbhelp the state proactively attract and grow
companies here.

* Timeframe: In place by 2012.

* GHG Reduction Potential: Significant, but difficult to quantify. Potentie¢ductions
depend upon the type of manufacturing establishé&thiifornia and the proximity of
manufacturing locations to where goods are soldused. The manufacture and
transportation of products manufactured in Calif@fior use within state borders is likely
to generate fewer GHG emissions than those produataifactured elsewhere.

» Ease of implementation: Moderate.
» Co-benefits/ Mitigation Requirements. Many benefits, no mitigation requirements:

o0 Reduced GHG emissions due to California’s loweboarenergy supply (relative
to other states and countries with Cleantech matwiag);

o “Multiplier effect:” additional jobs and economictavity generated through the
close proximity of suppliers, installers and othacillary businesses;

o To the extent that this encourages the adoptiareain energy technologies,
California residents can expect improvements irgaality.

* Responsible parties: CPUC; State Legislature; California Business $pamtation and
Housing Agency.

Problem: California currently faces stiff barriers to devalog a strong Cleantech manufacturing
sector. Nearly 340,000 state manufacturing job®waest in a recent five year period.
Cleantech manufacturing could help create new foleplace these employment losses and
create a substantial multiplier effect with supdiand the transportation and financial sectors,
while also reducing GHG emissions.

Companies contemplating moving products from thedatory to full-scale manufacturing are
under strong economic pressures to locate outté.stWhile many states provide incentives to
attract Cleantech investment, California’s corp@iatome tax apportionment formula imposes

a higher tax burden on those hiring and investirtbiwthe state’s borders. Imposition of a sales
tax on manufacturing equipment installed for inestase makes capital-intensive expansion in
California significantly more expensive than in akhany other state. Out-of-state
manufacturing results in increased emissions diaabeing released into the atmosphere due to
less efficient and higher carbon content energpléesa  Encouraging in-state manufacturing
would therefore result in both lower GHG emissiand significant in-state economic benefits.
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Possible Solutions: California can benefit from a time-limited incergiprogram that promotes
the growth of in-state Cleantech manufacturinge §bal of a “Buy California” campaign
should be to get a new market started, rathertithareate corporate dependence on another
entitlement program. California cannot match theentives offered by every other state. But
California could act to remove the current disinoass in the State’s income tax code that
reduce a company'’s tax bill when it decides to gomtside of California. State policy makers
should also take action to ensure that availalpéalaesources in California are competitive
with other states.

California should examine state policies from Mabs&etts, Washington, Oregon, and New
York, which are moving aggressively to promote Gteah manufacturing. These states offer a
combination of grants, tax incentives and credi@sns and guarantees, and seed capital to
promote local jobs and the adoption of technolodmgeloped and/or manufactured in those
states. These efforts often dramatically lowerdéygital costs for companies that locate in those
states. If California takes its leadership fomgea, we will lose high quality jobs, significaaixt
revenues, and other benefits of having a thrivilep@tech sector.

Here are a few examples of what these other stia¢edoing. Oregon -- which does not have a
state sales tax -- approved House Bill 3201 regdatprovide a 50 percent income tax credit up
to $20 million (up to ten percent of the annualtaighe facility over five years if renewable
energy systems and components are manufactureat@). sCalifornia provides no comparable
investment credit and subjects new manufacturingpegent to a sales tax that generally
exceeds eight percent. As a result, a compangogiating a $40 million capital investment
could face a final net projected cost of approxaha$23 million in Oregon for that facility, but
close to $43 million for an identical facility inaGifornia.

An example of what California might emulate is Massachusetts’s Technology Collaborative
(MTC), which offers Renewable Initiative Rebatemitar to California’s Self Generation

Incentive Program (SGIP). The difference is thaisbachusetts offers an additional incentive
(an extra $0.25/watt for solar and an extra $2.a@/%or fuel cells) if components are
manufactured in Massachusetts. Similarly, Washimgtoacted Senate Bill 5101 in May 2005,
establishing production incentives for individudisisinesses, or local governments that generate
electricity from solar power, wind power or anagcatigesters. The incentives range from
$0.12/kilowatt hour (kWh) - $0.54/kWh, dependingtenhnology type and where the equipment
is manufactured.

One example of how to address California’s competidisadvantage is found in SB 1012
(Kehoe), which extends California’s self generaiieentive program to combined heat and
power projects and requirdse CPUC to “provide an additional incentive of SkWh from
existing program funds for the installation of giyahg technologies that are manufactured in
California by companies that maintain their priratiplace of business in California.”

Because fuel cell systems and solar panels are thrgable goods, it makes sense from an

environmental standpoint for them to be manufactai@mestically. These technologies offer
direct carbon reductions by generating clean et#tgtr Locally produced clean energy
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technologies offset GHG emissions associated wighorting large heavy equipment from
across the country or the world. Early actioneettuce the California’s CQevels should not
only consider end-use applications, but lifecyailedoict transportation impacts on the climate
and the environment.

Along with GHG emission reductions, fuel cells,asand wind technologies generate virtually
no NOx, SOx, or other harmful particulates. Accalieig the adoption of these technologies in
California will also improve overall air quality drstate living standards. On top of the
environmental benefits, AB 32 could also work waisder the state economy. There will be an
estimated $14 to $19 billion of additional U.S. &leech investment between 2007 and 2010,
resulting in 40,000 to 50,000 new jobsState Cleantech retention and attraction poligiils

help ensure that California benefits from the jodation and economic development spurred on
by its environmental leadership and the passagd&3@32.

In addition to the direct “green collar” job creatithat can come from promoting in-state
manufacturing of clean energy technologies, a beilméfmultiplier effect” can occur. The
multiplier effect of a successful manufacturingiliacwill generate additional jobs and
economic activity through the close proximity opgliers, installers and other ancillary
businesses.

A five-year “Buy California” incentive program caliboost Cleantech manufacturing through
year 2013. Building high production volumes shduddp drive down production costs, enabling
the industry to contribute significantly to achievent of the 2020 targets contained in AB 32
with progressively fewer incentives going forward.

As part of this effort, California should also deyean aggressive Cleantech manufacturing
attraction program that proactively identifies kegentives and reaches out to Cleantech
manufacturers interested in siting, remaining,xga@ding in California. Through this program,
the California Business Transportation and Hougiggncy would:

. Coordinate with relevant public and private segiarties including the California Labor
Federation, the California Manufacturers and TetdmoAssociation and TechNet.

. Identify additional barriers to in-state manufaoigrand in-state business attraction and
retention with strategies for removing them.

. Develop additional recommendations that may inchaddancentives for up-front capital
costs and State tax credits for businesses thatleae energy equipment produced in
state.

« Analyze effectiveness of other State policies tyease in-state manufacturing.

. Develop a comprehensive list of California’s exigtincentives and educate Cleantech
companies and investors about their availability.

. Highlight benefits of green manufacturing clusteduding: the ability to share
resources; strategies for obtaining land use psrmadtcess publicly-funded training;
economic trend information; energy efficiency sttaes; financial services
information; greater supplier access.
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. Identify existing manufacturing in California thads the potential to take companies to
the next level of success and offer the necessguyast mechanisms.

D. Cleantech Workforce Training Program

At present, California lacks a program to addresgkiorce needs across industries that are
developing and deploying advanced clean technadagi€alifornia. Creating a new program in
this area could address demands for the skilledfore necessary to serve the Cleantech
industry’s needs.

* Timeframe: In place before 2012.
* GHG Reduction Potential: Difficult to estimate.

» Easeof Implementation: Straightforward. Models for successful workforcarting
programs exist.

» Co-benefits/ Mitigation Requirements. Many benefits, no mitigation requirements:

0 Increased competitiveness for companies due torloaming costs incurred by
businesses; Cleantech business growth and retehtgirer profits.

o Skilled and available labor pools to attract newibesses to California; lower
turnover rates with skilled workforce.

0 Apprenticeship opportunities and new curriculumdoademic institutions that
cater to clean energy sectors.

0 Increased coordination between community-based famar& training programs,
apprenticeship programs and community college arogr

o Labor-management training partnerships in Cleansectors.
o Expansion of high-quality, career oriented emplogh@pportunities.
0 Increased tax base for California.

* Responsible Parties: The California Labor and Workforce DevelopmenieAgy would
administer. The Employment Development Departn@@BiD) would develop and
manage the RFP process and track performanceoohdioation with the State
Workforce Investment Board (WIB), a panel of expevbuld develop priorities,
principles and criteria, and require accountabiliBanel makeup would include
employers, labor representatives, and trainingnaragproviders (including community
college district representatives and workforce erohomic development agencies.)

Problem: California’s initiatives to address global climateange are boosting demand for a
skilled and trained workforce. Already, workforsgigortages are being reported in areas such as
heating, ventilation and air conditioning. A tetdally educated workforce is vital for

California’s emerging energy sectors to be comipetiénd for the state to attract service and
supply-side businesses to the area.
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Possible Solutions. Establish a “Cleantech Workforce Training Prograhdt could effectively
equip workers with skills in advanced energy tedbgies at a cost of $3,000-$6,000 per trainee
annually. The Cleantech Workforce Training Prograould leverage this funding through
additional public and private funds. The goal wolkdto double its funding base. To the greatest
degree possible, this program would utilize exgsfpnogram infrastructure, including the
California State Advanced Transportation Technolaggt Energy program within the

community college system and building trades agpmeship training programs.

This program would support, create and coordinettos-by-sector training efforts tailored to

the needs of new and existing Cleantech busine§gaming programs must be employer-

driven and reflect true workplace needs.

A properly designed and executed Cleantech Workforaming Program would lead to
business-government-labor partnerships that suppgring skill development and quality
employment opportunities. It would also keep Califa’'s economy more competitive.
Curriculum development in related fields could @epstudents and the state’s labor force to
serve the growing markets in emerging energy secsteering them to meaningful, career
oriented jobs. This highly skilled labor pool cduhen also attract new businesses.

The Cleantech Workforce Training Program would datate appropriate State agencies and
departments, the private sector and non-profitiestto do the following:

» Assess anticipated technological changes and wakfand training needs in advanced
energy-related fields at all skill levels;

» Coordinate with relevant workforce agencies to ftie public and private training
funding in high-growth sectors;

» ldentify gaps for training in emerging Cleantechtees and existing training funding that
could support Cleantech workforce development;

* Promote skilled trades in construction, manufaotyand utilities to serve the specific
needs of the New Energy economy;

* Encourage resource-sharing and best practice models

E. Fee and Tax Shifting (Feebates)

Adjust specific State fees and taxes in a reveruéral manner to encourage the distribution of
low carbon products.
* Timeframe: In place by 2012.

* GHG Reduction Potential: The reduction potential depends on the spe@fiwt fee.
(See below for specific examples.) The principaldfit is to encourage innovation and
to encourage consumers to purchase products vatiegrGHG emission reductions by
reflecting the cost of carbon in prices that constgpay.

» Ease of implementation: Relatively straightforward; requires legislataetion.

2-19



ETAAC FINAL REPORT

» Co-benefits/ Mitigation Requirements. None expected.

* Responsible parties. Changes would be enacted by the State Legislahdehen
implemented by current State agencies.

Problem: Existing incentives and labeling schemes arednotg enough to influence consumer
choices and move California toward a low carbomeowy. This is particularly true in the
transportation sector, the largest source of &&& emissions. California needs to increase the
incentive for the distribution and purchase of pretd with significantly lower carbon content.

Possible Solutions.  Use existing tax and fee structures to encoucagsumers to purchase
lower carbon products. The goal this kind of fad tax shifting is to encourage the distribution
and purchase of products that either generatedeks emissions during their manufacturing
lifecycle or during their actual use. Example gatges include the State excise tax on
transportation fuels and car registration feessassbwith new vehicle purchases (see the
Transportation Chapter for more information).

A standard measurement of lifecycle GHG emissionsransportation fuels is instrumental to
the development of the Low Carbon Fuel Standard=&)C The LCFS can be used to compare
alternative and cleaner fuels against a galloretrigieum-based gasoline or diesel. Fuels with
significantly lower lifecycle emissions can be tdxa a lower rate. The accumulated tax
revenues can be made up by a small surcharge dmnginemission fuels. A proposal to do this
can be found at “California Clean Fuel IncentifeThe surcharge is estimated to be 1/10 cent
per gallon over the current tax of $0.18 per galldhe primary advantage of this approach is to
help lower the initial costs of low emission fualsd not to create a disincentive for high
emission fuels. As alternative fuels are introdloeer time, adjustments may also be needed to
protect funding for public transportation and othdrastructure.

The State can also create incentives for the ptamuand purchase of cleaner vehicles by
ranking vehicles in class according to GHG emissiogr mile driven. The cleanest motor
vehicles in each class would be eligible for tim@urchase State incentives. The highest
emitting motor vehicle in each class would payghbr initial license fee to cover the costs of
the clean car incentives. A proposal to implentkist mechanism is being considered by the
legislature — AB 493 (Ruskin) - “Clean Car Discotott Families”?

This general “feebate” approach can be appliechygpaoduct category for where there is
already well defined measurement of carbon coraredtfor which there is a State tax or fee
assessed at the time of purchase.

F. Municipal Assessment Districts

Municipal government sponsored financing to aceséeinvestments in clean energy. The
investment would be paid back over time by parétim property owners.

* Timeframe: In place by 2012.

2-20



ETAAC FINAL REPORT

* GHG Reduction Potential: Would accelerate deployment of renewable energy
generation.

» Ease of implementation: Relatively straightforward.
» Co-benefits/ Mitigation Requirements. None expected.

* Responsible parties: Participating municipal governments.

Problem: With current State and Federal subsidies, thaliation of efficiency upgrades and
clean distributed generation (such as solar phdi@meqPV) and solar thermal systems) is now
much more cost effective for many residential amchimercial property owners. Nonetheless,
many disincentives to installation remain. A magmaining challenge is the lack of
information on the part of many homeowners, redideand commercial developers, and
construction companies. Perhaps the most cribicabstacles, however, is the high upfront cost
of these technologies and the other financial legrtthat end-users must overcome.

Possible Solutions. The City of Berkeley has proposed an innovative€eigy Assessment
District” which could remedy many of the disincexets to install clean on-site distributed
generation systems. It is a novel approach andheagromise to be tremendously effective if
used widely throughout the state. The approachdqmtentially be expanded to include energy
efficiency upgrades as well.

The Energy Assessment District proposed for Beykislenodeled after existing Underground
Utility Districts whereby a group of homeownersaimeighborhood work in coordination with
the municipality on a plan to place utility disttiion poles and wires underground. All property
owners in the designated area vote on the propdisalsufficient majority votes in favor, the
City works with the local utility to contract to athe infrastructure placed underground. The
entire cost of the project is paid for with a nam-exempt municipal bond. Homeowners repay
the bond as an assessment on their property faxobiér a fixed period, typically 20 years or so.
The assessment is officially in “second positiog’adien on the property — behind property tax
and in front of the mortgage — giving excellentuséyg and a corresponding low interest rate. A
20-year period fits well with the expected minimiifatime of solar PV panels, with different
periods possible should this model be adaptedtf@rdechnologies.

The City of Berkeley is working to create a citywidoluntary Energy Assessment District of
similar design concept. In this specific case, propowners (residential and commercial) could
install solar PV systems and make energy efficiemgyrovements to their buildings and then
pay for the cost as a 20-year assessment on tlogieqy tax bills. No property owner would
pay an assessment unless they chose to includetbeerty in the program. Those who do
have work done on their property would pay onlytfar cost of their project and fees necessary
to administer the program.

This program solves many of the financial hurdbesrfg property owners. First, it significantly
reduces the upfront cost to the property ownercoBe, the total cost of the system may be less
when compared to a traditional equity line or mageg refinancing. This is because the well-
secured bond should provide lower interest ratas ih commercially available. (Another factor
is that the City would require multiple projectsi® aggregated in order to reduce construction
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costs.) Third, the tax assessment is transfetadiigeen owners. If the property is sold prior to
the repayment of the assessment, the next ownddueke over the assessment as part of their
property tax bill.

This kind of municipal assessment district progim support the Million Solar Roofs / SB1
legislation, can be readily applied to specifiditezlogies (e.g. solar thermal or solar PV
systems), or could be used more flexibly to advanseite of designated clean-energy
technologies along with major energy efficiency ngugs (e.g. tankless water heaters, heat
pumps, trombe walls construction, and so forth).

G. On-Bill Financing for Small Business Enerqgy Efftiency Projects

To overcome cash flow and capital constraints fealsbusinesses, utilities could finance
energy efficiency projects using ratepayer andfbensources of funds, including, when
appropriate, leveraging opportunities with privatddlic lending institutions.

» Timeframe: In place for 2012 targets.

*  GHG Reduction Potential: 1-5 percent reduction of GHG emissions from sinadliness,
assuming an emissions reduction potential of 1Gpe88ent with 10- 15 percent of small
business patrticipating.

» Easeof Implementation: Moderate to implement. This type of financing bagn done
before.

» Co-benefits/ Mitigation Requirements. Electricity load reductions and cost savings ®® th
small business.

* Responsible Parties: Utilities as the program administrator.

Problem: Technology and products are available to redueeggnconsumption in buildings and
manufacturing operations that can result in netggnand cost savings for small business in the
long run. The problem is that many small businesigenot have the capital to make the upfront
investment needed to install the improvement.

Possible Solutions: On Bill Financing (OBF) is a method whereby demaadings are

purchased the same way supply is purchased: moim¢h in installments paid via a line item on
the utility bill. OBF simplifies the financing arqhyback for these energy efficiency projects,
enabling small businesses to implement energy gaaeasures that they would otherwise be
unable or hesitant to implement. The CPUC andiaslshould work together to explore
existing OBF programs to determine the optimum rhmlamplementing a cost effective
program. In developing the OBF program, utilité®uld also weigh the overall value of
ratepayer expenditure for OBF against alternativestments in energy efficiency projects, and
ensure that the OBF is at least as cost effectv@lzer successful, cost effective efficiency
programs. Where OBF design proposals differ fremaldished norms and would impose
unacceptable risk, appropriate means of cost regowast also be included. San Diego Gas and
Electric Company has recently implemented an ORigf@m and all IOUs will have an OBF
program by 2009.
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! Taylor, MargaretThe Dynamics of Innovation and Cap-and-Trade Programs, (to be published).

2 Stack, Balbach, Epstein and Handglieantech Venture Capital: How Public Policy has Stimulated Private
Investment, May 2007.

% While one specific project has set a precedenC®B®A mitigation fees for GHG emission impacts, the
development of CEQA guidelines to respond to ABs3&tll under development. The Governor’s Offide
Planning and Research (OPR) is in the processw&iaiging CEQA guidelines for the mitigation of GHissions
or the effects of GHG emissions. OPR is requiretlansmit the guidelines to the Resources Agencgrdrefore
July 1, 2009. The Resources Agency must certifyadapt the guidelines on or before January 1, 2010.

* See Industrial, Commercial and Residential Used®étaft Section Il. E.

® See Transportation Sector Draft Section Ill. B.

® Comments of the Natural Resource Defense CoundTAAC Draft Report, submitted Dec. 10, 2007.
http://www.arb.ca.gov/cc/etaac/121307pubmeet/contsneaceived_prior_to_12-13 meeting/wang-
nrdc_etaac_comments_final.pdf

" Stack, Balbach, Epstein and Handglieantech Venture Capital: How Public Policy has Stimulated Private
Investment, May 2007.

8 hitp://www.e2.org/ext/doc/AB 1190 Factsheet.pdf

? http://www.e2.org/ext/doc/AB 493 Ruskin Factshegft.p
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3. TRANSPORTATION SECTOR

|. Introduction

Transportation accounts for over 40 percent ofualhropogenic greenhouse gas (GHG)
emissions produced in California, making it the&sat source of these climate change
gases in the state. These substantial sourceslmfrt dioxide (C@) and other GHG
emissions are divided among different segmentkestate’s transportation
infrastructure (see Figure 3-1 below). Califoreiransportation sector impacts on
global climate change are clearly dominated by lgasdo fuel the state’s large fleet of
motor vehicles (See Figure 3-2 below.) These GHagons flowing from various
modes of travel and goods movement are a funcfiofipmotor vehicle technologiés;
(2) carbon intensity of transportation fuels; (8gmll transportation activity levels.

Greenhouse Gases By Transportation Mode (CARB Inven  tory 2004)
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Transportation GHG Emissions by Fuel 186.9 CO2e Tot al
in 2004
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Figure 3-2: California Greenhouse Gas Emissiong-bgl Type (CARB 2004 Inventory)

Achieving California’s AB 32 climate change goaldl wequire addressing all three of
these aspects of the transportation system. Soiegs to address these three primary
challenges in the transportation sector are alrga@iace or are currently being
developed (see tables 3-1 and 3-2, below). le@rdhat ultimately solutions to global
climate change will require setting a price on carls well as new and far-reaching
motor vehicle and fuel technology standards. ThAAC transportation sector
subgroup recommends additional measures to actheviellowing public policy goals:

« Conserving energy by lowering aggregate passemgkfraight motor vehicle
miles traveled (VMT);

« Substantially lowering GHG emissions released pdiTy

« Lowering the impact of fuels and technologies ofif@aia’s major
transportation sector carbon footprint.

According to the California Department of Transptdn (CalTrans), the number of
vehicles in California is increasing at a propartitely faster rate than the state’s
population. There are many reasons why. Amonig thie rising standards of living --
which boosts vehicle ownership and global tradend increasing freight movement
throughout California. The state’s VMT figuresalontinue to rise, in part, due to
longer commute distances. But expansions in norktvips are playing an even larger
role. Average on-road fuel economy has been dagliprimarily because traditional
family cars are being replaced with less efficiggtit-duty trucks and sport utility
vehicles (SUVs). Levels of congestion on Califatsiroads and highways are also up,
leading to still further increases in per trip Gld@issions.
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California drivers used an estimated 18.1 billi@ians of motor fuel to travel 330

billion miles in 2005 — a 15 percent increase sib@@0 -- at an estimated cost of $44
billion.? If current growth trends continue, gasoline use @lated C@emissions in the
transportation sector will grow by approximately@€rcent over the next 20 years. This
increase carries a substantial environmental paigeas well as economic penalty: a $13
billion increase in the cost of fueling the trangption system (assuming a cost of $2.40
per gallon of gasoline). Considering that oveip&écent of the petroleum consumed in
California is imported, the near total reliancelod transportation sector on this fuel
exposes the state’s economy to price spikes crégtéte dynamics of national or
international markets. The corresponding outflédwapital from California to countries
and regions supplying petroleum reduces the pumgpg®wer and living standard of
growing numbers of state citizens.

Forecasts regarding California’s transportation iamsumption need to accommodate a
key piece of climate change legislation (AB 149@)jch will reduce the GHG emissions
from new automobiles by about 30 percent by 201ith this law in place, California’s
gasoline consumption is expected to be essentfiatlyhrough 2025, but diesel fuel
consumption is expected to approximately double this same period.

There are already several policies intended toedeer transportation GHG emissions, as
well as a number of factors that can potentialbyéase these same emissions. It is
imperative for the State to develop and implembasé existing policies while
considering new policies needed to meet the gdad8B2. Table 3-1 below
summarizes key policies in place or under develapnmeCalifornia.

Table 3-1: Existing Policies Affecting TransportatiGHG Emissions

Standards Incentives RD&D
(Regulations)

Mobility |¢  AB1493 vehicle * HOV lane access for hybrigp  State and federal R&D
(personal | GHG standards vehicles (limited in numbers) |« california Fuel Cell
travel) e California Zero « Incentives for advanced Partnership
Emission Vehicle vehicles « Advanced Battery
program e Investments in travel Consortium (DOE)
» California Zero alternatives « H, Highway
Emission Bus program|.  Federal Tax Credit for (infrastructure deployment
hybrids with different H, generation

«  Moyer Program (ozone | technologies)
precursor and black carbon
contributions to climate
change)
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Goods  New diesel emissions  Electrification programs fore  State and Federal R&D
Movement | requirements (small ports and truck stops (and

percentage increase in| potentially increased use of

CO2 and major CNG)

decrease in black +  State Emission Reduction

carbon) Program

*  Diesel Risk «  Smartway Program

Reduction Program (in-
use vehicles via black
carbon reductions)

e Marine vessel speed
reductions

e Port expansion*
Air » Airport expansion
plans*

Fuels e Low Carbon Fuel |+ Low taxes on fuels, + State and federal R&D
Policy compared to world averages*

* Tends tdncreaseGHG emissions

In order for California to continue to grow (anda fdalifornia citizens and businesses to
prosper) better options for personal and freigimigportation are clearly needed. And
yet, to avoid dangerous climate change, the Statt reduce its transportation-related
GHG emissions. Some of the policies describedlisyxdhapter may operate by limiting
emissions or setting a more appropriate price amsgortation options, while others
create new opportunities for travel and freighpsment. All of these approaches are
essential complements to the deployment of cleagigicles running on cleaner fuels.
Thus, it is crucial that the State ensure that éanbon travel options are expanded.
Some of the new opportunities include:

Smart Growth plans by local governments to makéwvgland cycling more
feasible.

* Bus Rapid Transit (BRT) systems (which are opegasunccessfully in many cities
worldwide.)

* Personal Rapid Transit (PRT) systems (which coealg helieve traffic
congestion.)

* Smart Cards to ease the use of different transtesys.
* Low speed transit options such neighborhood eteeghicles (EV).

- Transit villages that make bus, rail and perhap$ RiRdes preferable ways to
travel.

+ Electric passenger and freight rail systems thaldcalso offer air quality and
congestion benefits (but which require significemviestments.)

The ETAAC collected and reviewed a substantial amhofiinformation on technology
transportation and other innovations. This makéiancluded in Appendix V. Because
research, development and deployment (RD&D) of temlinologies in the
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transportation sector is advancing rapidly, a wieldisas been established as a resource
that contains or point towards many of the repgmtssentations, and other
documentation (www.etaac.org). Table 3-2 belowtams relevant AB 32 Early Action
measures already being developed by CARB.

Table 3-2: Measures Contained in CARB’s Draft Edbtion Plari

Name

Summary

Estimated emission
reduction
(MMTCO2e)

Low Carbon Fuel
Standard

Require the carbon intensity of transportationguel
decline 10 percent by 2020.

10-20 by 2020

Smartway Truck

Require existing trucks and trailers to be rettefit

Up to 6 by 2010 anc

Efficiency with devices that reduce aerodynamic drag. 20 by 2020

Tire inflation Require tune-up and oil change taclans to ensure | 0.54 by 2010 ang
proper tire inflation as part of overall service. 0.20 by 2020

Port Electrification | This early action allows docked ships to shut off 0.5 in 2020
their auxiliary engines by plugging into
shore side electrical outlets or other technologies

)

New Passenger

GHG Standards for post-2016 model year vehicles

y42020; 27 by

Vehicle GHG 2030

Standards

Heavy duty hybrid Lower GHG Emissions through heavy-duty hybrid | 0.5to 1.7 by 2020
trucks trucks

Air conditioning

Restrict HFC-134a sales to constsne

Options range fron

0.1 to 2 by 2020
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I1. General Policy Recommendations for the Transportation Sector

Enhance Resear ch Development & Demonstration: The ETAAC transportation sector
subgroup proposes a California Clean Transport®io&D Program that substantially
increases State investments in low-carbon andaetmon technologies. These efforts
should focus on RD&D to accelerate market adopdioon-road and non-road
transportation and goods movement technologie® €hld goal should be to achieve
greater cost-reductions in technologies that redid& emissions as well as improve
durability, reliability, and product life. As mateehicles are weaned off petroleum
fuels, new ways of charging for the use of roadwdrastructure and operations
currently underwritten by Federal, State and lgza taxes funds will need to be
developed. Many methods for supporting such rebeaxist, including direct grants,
solicitations, State procurement policies, and ma&B 118 (Nunez)s a constructive
new tool for guiding such RD&D activities, but atidnhal funds may be needed, perhaps
generated through auction revenue or other cliiaa@ge related fees.

Encourage Private and Public Investment: The three key GHG emission reduction
strategies identified in the Introduction of thigpter — reduce or shift demand for VMT,
boost efficiency, and expand use of low carbomisitg fuels -- could be accelerated if
California created financial mechanisms to encoeliagestment in advanced energy and
manufacturing technologies. State and local bandurthority could be used to establish
investment funds that are used to encourage dewelopof clean technology companies
to build new manufacturing facilities in Califorréead add to the state’s employment
base. For example, The United Kingdom’s (U.K.)loar Trust is an independent, not-
for-profit company set up by the U.K. governmentise public sector revenues to
support low-carbon technologies using a privateeseapproaci. As described in the
Chapter 2 (the Financial sector) of this ETAAC meépGalifornia could set up something
similar in the spirit of the California Instituté Regenerative Medicine.

It is important to encourage private sector as @a&ltlo public sector RD&D. Private
research funds are much larger than public fundgfay tend to focus on innovations
not being supported by the public sector. Clear@msistent public policy decisions
and regulations will provide direction that enca@yes the private sector to make
investments, and to direct their research dollathée most appropriate and strategic
areas.
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Coordinate Between L evels of Government and the Private Sector: The transition to
a low or zero carbon economy in California will veég major shifts in virtually all
industries. This is particularly important in thansportation sector, where vehicle
manufacturers and fuel producers and distributarstrine coordinated in a way that stil
meets customer needs while enabling the developaienany new cleaner vehicle
technologies. Given the scope of the task facialif@nia, effective collaborations will
become increasingly important. Reductions in traeenand will certainly require

common goals and strong ties between local, Statd-aderal agencies. As described

below, the California Fuel Cell Partnership is jose of a number of examples of
successful public/private partnerships.

California Fuel Cell Partner ship:
Example of a Public/Private Demonstration Project

The need for coordination between auto manufaduesrergy providers, government
agencies, and fuel cell technology providers ist@mtial barrier to commercialization

of hydrogen fuel cell vehicles. The California FGell Partnership is a collaboration

31 members to overcome barriers that would faceichaal members working to solve
these problems alone.

Automotive members provide fuel cell passengeratekifor demonstration programs
where they are tested in real-world driving cormhis (several organizations represen
by ETAAC member are currently using hydrogen fiedl eehicles in their fleets).
Energy sector members work to build hydrogen itiftasure and fueling stations that
are safe, convenient, and fit into the communitibsre they are located. Fuel cell
technology members provide fuel cells for passemghicles and transit buses.
Government members lay the groundwork for demotistrgprograms by facilitating
the creation of a hydrogen fueling infrastructuhe.addition, members collaborate on

activities such as first responder training, comityuoutreach, and agreeing on fuel c¢

related protocols while standards are being deeelop

Since 2000, the Partnership has placed 170 ligiyt\dehicles in California, and fuel
cell passenger cars and buses have traveled naratmillion miles on California’s
roads and highways. There are currently 25 fuedtagons, with others planned.
During 2008-2012, the Partnership members will i to improve vehicle driving
range, fuel cell durability, and station accesprigparation for commercialization of
fuel cell technology. Other important future ckalljes include making the fuel
infrastructure sustainable by producing hydrogemfrenewable sources. Yet anothg
challenge is maximizing efficiency through enertptisns that produce stationary hea
and power in addition to hydrogen vehicle fuels.

Sourcenhttp://www.fuelcellpartnership.org

ed
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Increase Consumer Education and Choice: Consumer education on environmentally
friendly technologies or habits has worked in Qathfa; both the Statélex Your Power
campaign and FederBhergy Statabeling program have proved effective in shrigkin
energy usage. The State should emphasize thetamgerof public education and
outreach programs for the transportation sectolliaino existing efforts like “Spare the
Air” to reduce or defer driving on bad air qualdglys. A much broader public outreach
effort is needed, nevertheless, to address gldibahte change. As a greater range of
choices of vehicles and fuels become availabigilitbecome important to provide
information to consumers so that they make eduadtedtes to reduce GHG emissions.
This information can complement market-based ineest However, the evidence about
the effectiveness of public education campaigrectieve public polices is lackirig.
Thus, these programs will require monitoring, eatibn, and adjustment to make sure
they are cost-effective.

Green labeling is an important component of thegpartation energy consumer
education program. One form of green labelingHiertransportation sector would label
a fuel or vehicle, making the consumer aware ofGh> emissions associated with their
purchased’ Consumers are then allowed to make an educatkeative decision to
reduce their carbon footprint if they so choos@RB is in active discussions regarding
such green labeling efforts. At present, motorialeb sold in California already have a
smog index label' GHG emissions information will also become pdithis label by
2009. The State Legislature may want to considehér labeling efforts referencing
energy use and corresponding emissions of diffdtesté or the emissions that were
produced in making or shipping consumer goodsedlad transportation.

Realize Economic, Ecological and Environmental Justice Co-Benefits. It is notable
that each one percent reduction in transportati@ngy consumption (or rate of
consumption growth) could add up to $440 millioranmual savings. CalTrans
calculates that every one percent reduction in @rtBssions from the transportation
sector (through decreased VMT, improved vehiclarietogy or fuels) stops 1.81 million
metric tons (MMT) of GHG emissions from being reded into the atmosphere. This
one percent reduction in energy yields a totakstate GHG emission reduction of 0.5
percent?> The decreased cost of purchasing fuels will e¢salt in macro-economic
benefits because of a shift of consumers’ dolleosfpurchasing imported oil to
purchasing more in-state goods and services. g sf climate change policies in
California found that implementing AB 1493 woulduver vehicle GHG emissions by 31
million metric tons of carbon dioxide equivalentfMCO,E) in 2020 compared to a
business-as-usual scenario. This equates to npaghpercent of this legislation’s GHG
emissions reduction goal. At the same time, thedawd increase gross state product by
about $50 billion (over a 2 percent increase) aedte about 22,000 jobs (a 0.1 percent
increase) due to this macro-economic efféct.

In addition, lowering petroleum imports will creaeergy security benefits. Rising
petroleum imports into the State of Californiarédahe increasing concentration of oil
reserves and production in unstable areas of thelworaises concerns about both the
security of supply as well as the market poweroéign oil producers. Policies that cut
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petroleum consumption and imports address theatedeaind pressing problems as well.
These benefits are realized through both a reduatiecransportation energy
consumption and a shift away from petroleum-basetsf

The GHG emission reduction strategies recommenuleithé transportation sector are
also expected, as a whole, to achieve significahtip health and Environmental Justice
benefits. Strategies to reduce GHG emissionsdririnsportation sector lower fuel
consumption and generate significant air quality ather environmental benefits
through reduced “upstream” emissions from oil refies and fuel transport.
Furthermore, important synergies exist betweenf@ala’s decades-long fight against
air pollution and the current effort to respondjtobal climate change. Many of the
State’s air quality strategies (e.g., anti-idliegulations, the Zero Emission Vehicle
(ZEV) and Zero Emission Bus (ZEB) programs) offey keductions in GHG emissions.
Because many criteria air pollutants such as thekbtarbon component of particulate
matter and ozone also accelerate global climategeghair quality policies yield valuable
contributions to AB 32’s GHG emission reduction Igoa

Other co-benefits materialize from policies to @ase demand for transportation
services. Such policies tend to lower traffic cestgon, saving time now lost in traffic.
They may also lower the number and severity ofitraiccidents, reducing the associated
property damage, injuries, and mortality. Theskc@s may also yield water quality
improvements and other environmental benefits.

Key Environmental Justice I ssuesfor Transportation

Several important environmental justice conceresparticularly relevant to
transportation and deserve special attention aso@aa proceeds to implement its
climate change goals. These include:

* Improve mobility. Access to affordable, safe, and convenient trsvelitical for
economic development. Opportunities to improvesasavhile reducing vehicle
travel should be the cornerstone of transportadimhland use planning.

* Reduce existing air pollutionEmissions from transportation vehicles (especiall
diesel equipment) and the facilities that fuel theng., refineries and distribution
networks) disproportionately impact low-income coomities and people of color.
The state should prioritize GHG reduction polidiest yield cost-effective ancillary
air pollution reductions in these communities. Teeelopment of a low-carbon
transportation system, such as low-carbon fuelyetdn, should be focused as
much as practicable on delivering net air pollutieductions for impacted
communities.

» Create economic opportuniti?olicies and programs to lower GHG emissions in
the state have the potential to generate greeargobs, and the state should support
opportunities to benefit disadvantaged individwald communities.




ETAAC FINAL REPORT

3-10



ETAAC FINAL REPORT

[11. Shifting Demand for Mobility and Goods M ovement

Vehicle travel is a major contributor to globalnciite change. Demand for highway
travel by US citizens continues to expand due foufadion increases and growth in per
capita transport demand. Between 1980 and 19§Bwaiy route miles increased 1.5
percent while VMT increased 76 percent in the U8e Texas Transportation Institute
estimates that in 2003, the 85 largest metropoétaas experienced 3.7 billion vehicle-
hours of delay, resulting in 2.3 billion gallonsviasted fuel and a congestion cost of $63
billion.** Traffic volumes are projected to continue growitep'® Convenient and
efficient public transportation and transportattmand management (TDM) systems
are critical measures to reduce VMT and GHG emissio

Travel Demand Approachesto GHG Emission Reductions

It is widely accepted that the current costs ofidg and road use in the United States |are
below the efficient levels because many importaitgmal costs are ignoréd. Thus,
there are many measures that will both reduce GiHiSstons and internalize some of
these costs by pricing vehicle travel per mile. lowed planning measures will also lead
to reductions in these “externalities.” Some ttalemand strategies that are likely to
have larger or more certain effects include:

* Improved planning such as Smart Growth and TrariB#éges;
» Pay-As-You-Drive insurance and road pricing.

ETAAC has also evaluated employer-based commutedaduction options. Some of
these options are more likely to result in sig@ifit GHG emission reductions than
others.

Other possible approaches to managing passengéreagiat vehicle traffic were

originally developed as methods to reduce congestinal improve traffic flow. They
could reduce GHG emissions from the perspectivedicing time spent idling in traffic
with a traditional gasoline or diesel engine (ifastditional trips resulted). However, it |s
unclear whether strategies to reduce traffic coinges- in particular those strategies that
make driving faster without providing incentivesuse alternate modes of transportation
-- will in fact reduce travel overall, in part dteelatent travel demand (itself a
controversial topi¢/) While idling can increase GHG emissions in conarl
vehicles, high vehicle speeds can also boost GHiGse&zns due to lower fuel efficiency.

Improving transit systems is another way to redBeK> emissions in the transportation
sector. Increased funding of public transit systenay be needed so that California
residents have more travel options. These systambe expensive if designed to
provide reliable, affordable transit options to ldensity neighborhoods, highlighting the
importance of Smart Growth.

New approaches to public transit are advancinglhgpand deserve further study for
suitability in California. Some of these featumgproved technologies that can be used in
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current transit systems, such as electric-hybrgkbwand fuel cell buses. Others are more
novel approaches that may have greater potenti@G emission reductions, such as
Bus Rapid Transit (BRT) and Personal Rapid Trgi®dRT) systems. Due to limited time
and resources, and because these approaches el@pitey rapidly, ETAAC was unable

to conclusively evaluate these options. More stfdyese technologies and approaches
are warranted. Each technology or approach iddfeaent stage of development and
may merit a different type of evaluation. For arste, hybrid buses are being deployed
today, while PRT will need to be evaluated at tiat project stage. In conducting

studies relevant to California’s distinct transeds, the ongoing research and experience
from other parts of the world should be consideredr instance, several BRT systems
are now in successful service in cities aroundatbdd, while the first modern PRT

system is only now being installed at Heathrow@airp This suggests that BRT systems
might be closer to deployment here in CaliforniantfPRT systems. Nevertheless, near-
term implementation should not be the only critésigudge new clean transportation
technologies. New technologies and approachedahtso be evaluated on projected
GHG emission reductions, costs, and associateditsesiech as reduced congestion,
greater transit access for all communities, angttential for manufacturing and other
employment in California.

This chapter identifies economic and technologimabvations for transit systems linked
to improved transportation planning and roadwagipg, but does not evaluate and rank
specific transportation system technologies. Mofemation can be found in Appendix
V.

A. Planning: Smart Growth and Transt Villages

Planning measures can shift investments in housidgiransportation infrastructure in a
way that would reduce GHG emissions over the leng toy providing desirable and
low-GHG transportation options, largely by replacautomobile trips. Partnerships
between the State government and regional and émgaicies are critical to achieving
these goals

Smart Growth is an urban planning and transpornatoategy that emphasizes growth
near city centers and transit corridors to preweban sprawl. This approach promotes
mixed-use, infill and transit-oriented developmerdnsit, bicycle and pedestrian-
friendly infrastructure; preservation of open spaféordable housing; and other
strategies to reduce traffic injuries and imprdwe livability of urban neighborhoods
including non-residential speed limits, roundabptgarking maximums, shared parking,
flexible zoning for increased densities and mixeds) innovative strategies for land
acquisition and development, and design emphasissemse of placé®

« Timeframe Implemented by 2012. Emission benefits will wome to increase
through the 2020 and 2050 timeframes as new dewadnpincorporates these
concepts.

« GHG Reduction PotentialCalTrans estimates that the average househahgli
in a transit village could emit 2.5 to 3.7 tonssI€, annually than a traditional
household? These figures are based on a CARB study estima@msit village
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household private vehicle mileage reductions ofaxmately 20 to 30 percent
annually®®

Ease of ImplementationThe obstacles to implementing smart growth pddicie
will vary among regions, but ultimately will reqaieach regional development
agency to make reduction of GHG emissions a planpiiority. State-level
legislation requiring regional transportation agead¢o address smart growth and
then provide appropriate implementation incentiwesild enable regions to move
closer to sustainability.

Co-benefits / Mitigation RequirementSmart Growth policies play a critical role
in reducing GHG emissions while improving the eaogo Urban in-fill housing
can be an effective tool to prevent creating matgugbs from existing farmland.
Proponents point out that smart growth can redue@nd, increase walking, spur
transit use, curb obesignd promote cleaner aff-

Responsible Partiestand use decisions are made at multiple levels of
governance (e.g, building and urban design, looalrgy and use separation,
regional integration with land use patterns).s itherefore imperative that several
interventions and policies occur at different ingtonal levels. These should be
consistent and complementary with Smart Growthribigs.

o State Governmentin June 2007, the CEC releaddte Role of Land Use
in Meeting California’s Energy and Climate ChangedB a report
addressing the need for land use planning to rethec&HG emissions
from the transportation secttr.CalTrans has also looked at ways to
reduce VMT. One of its programs is the Regionalepkint Process,
which establishes 20-year goals to reduce VMT oeg@onal basis. The
State Resources Agency should amend CEQA guiddinesognize
transportation impact measures that are not bitseards automobiles
over other modes of travel. In addition, polica®l requirements relating
to CEQA, the California Transportation Plan, hogsafement updates,
the California Water Plan, and storm water plaas, @l affect local land
use planning and development. These State agemitié® critical in
providing incentives for linking ongoing State phaéimg processes with
local and regional GHG emission reduction strategie

o Land Use Agenciesimplementation of Smart Growth policies by local
agencies to reduce VMT will be particularly impartéo meet AB 32’s
GHG emission reductions. California local land agencies, such as San
Diego’'s SANDAG, provide regional plans for morei@fnt land use.
They can play key roles in implementing smart gropalicies and then
monitor the progress of these planning practices tine. They can also
generate funding for smart growth incentives. SGaowth blueprints
have been completed for the Sacramento, San FcarBasy Area and
Southern California and are under developmentherodreas including
the San Joaquin Valley.
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0 Land Use AdvocacyLand use agencies such as the Smart Communities
Networlé® provide information sharing and best practiceddoal
government and regional planning agencies.

o0 Regional Transportation Agencie3he Metropolitan Transportation
Commission (MTC) is an example of a regional tramtgiion agency.
MTC is the transportation planning, coordinatingl inancing agency for
the nine-county San Francisco Bay Area. It isoesfble for regularly
updating the Regional Transportation Plan, a cohgrsive blueprint for
the development of mass transit, highway, airg@aport, railroad,
bicycle and pedestrian facilities. The latest R&atures Smart Growth
development patterns. MTC has developed new psli¢unding
programs and technical studies to foster smart growcluding transit-
oriented development, regional growth planningi@tearea plans, and
parking policies.

o0 Developers Developers are the integral part of smart growth
implementation. Equipped with sustainable prasticevelopers can
build structures that generate fewer GHG emissituesto upfront
construction decisions as well as ongoing dailyrapens.

Problem: Urban sprawl can increase and lock-in high rafegMT, subsequently
increasing GHG emissions and leading to inefficlantl use practices. In addition,
urban sprawl requires high rates of land consumptidich threatens farmland. Urban
sprawl can also lead to inefficient spending ofgowment funds on new infrastructure
while leaving existing infrastructure unattendédThe low rates of physical activity
associated with urban sprawl are also thought ve anegative effect on peoples' health
and well-being?

The current Williamson Act mechanism used to kegmfand in agricultural use and
delay housing or commercial development may notigeosufficient incentives for
farmland owners to prevent urban sprawl and helgtlowth of VMT. A large share of
Williamson Act land in San Joaquin County is in frenewal status, for example. Other
states are more proactive than California in sujopgpsmaller family farm operations.

Possible SolutionsThe most important vehicle for implementing meneart growth
planning is the coordination and provision of cetesnt incentives in infrastructure
planning and development. Tying funding for thastvities to Smart Growth goals,
including GHG emission reduction goals, will encge smart growth planning.

One form of Smart Growth is Transit Villages, whete typically mixed-use residential
and commercial areas that are designed to maxiatizess to mass transit systems.
They are usually located within one-quarter to ba#-mile (0.4 to 0.8 kilometer) of a
mass transit station. Bikeways, buses and Per&tagatl Transit systems could broaden
the reach of transit oriented development by expandeyond existing transit corridors
and forming networks that reach more destinatidrsnsit oriented development can
reduce VMT by 20-30 percent compared to conventilmveer density development.
With higher densities, more consideration is neadgdrding how neighborhoods share
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open space, bike paths, and pedestrian corriddtiser considerations include evaluating
how urban dwellers travel within and between défdrcities. Along with improved
transit, pedestrian, and bicycling infrastructihese Smart Growth housing and land use
practices are critical to reducing VMT. More eldid light rail systems are also

needed for intra-city travel and as collectorséidko inter-city transit systems.

Incentives to provide residential housing closenployment centers (consistent with
the ARB’s “Air Quality and Land Use Handbook”), $apport transit oriented
development, to expand telecommuting, and to useovconferencing in lieu of air
travel, could all dramatically reduce VMT. Mixedaidevelopment where shopping and
services are within a comfortable walking distafareresidents could also play a major
role in cutting GHG emissions from the transpooatsector.

Adding GHG emission reductions to the CaliforniaviEmnmental Quality Act (CEQA)
guidelines is yet another important complimentaslqy that will encourage Smart
Growth. Such a change to CEQA is already undervigayJanuary 1, 2010, new
guidelines to address global climate change wilhoerporated into CEQA® Though
ETAAC has not been actively engaged in this rulengkrocess, ETAAC endorses one
specific change to the proposed CEQA guidelinesliomate change to encourage Smart
Growth. The use of "Level of Service" (LOS) as @asure of environmental impacts for
transportation projects under CE&Ahould be replaced with broader measure of access
to goods and services and quality of life. Becabs€'LOS" matrix values only
automobile convenience, projects that may increasess to goods and services and
improved quality of life by facilitating other moslef transportation are likely to be rated
unfavorably under LOS (see the Appendix V for miafermation).

B. Pay-As-You-Drive lnsurance

Pay-As-You-Drive or Pay-Per-Mile insurance assess#igidualized premiums based
upon miles driven instead of the calendar yearignog motorists a new option to save
money by driving less and therefore minimizing mace risk. Pay-As-You-Drive
premiums incorporate traditional risk factors sastdriving record and vehicle make and
model. They also still reflect insurance coveragerices selected by the consumer
themselves®

» Timeframe: Pay-as-you-drive insurance could be implementackty, by
legislative and regulatory actions that allow irmgwae companies to implement
these programs.

* GHG Reduction PotentialApplying the results of studies assessing miéeag
changes related to fuel prices, researchers hayecped that pay-as-you-drive
insurance could lead to up to a 12 percent redudtialriving and energy use.
Even a more modest benefit of a several percentteeh in driving would
achieve significant GHG emission reduction bengfits

» Ease of ImplementationThere are a range of challenges that insurance
companies face related to offering Pay-As-You-Drna&urance, including

3-15



ETAAC FINAL REPORT

regulatory barriers, product start-up costs, exyhg to customers the benefits of
a new pricing scheme, mileage verification coste,samer acceptance of at least
some monitoring (even if only of mileage), and lo§gremium dollars from
existing low-mileage customet®.

» Co-benefits / Mitigation Requirement€sovernment incentives to promote Pay-
As-You-Drive insurance appear to be very cost cditipe when viewed from
the vantage point of reducing air pollution andisgvives. Other government
transportation-related expenditures aimed at aaigetmese objectives are often
more costly’* A 1 percent reduction in VMT typically lessensalosehicle
crashes by about 1.2 percéhtAlthough it is difficult to predict actual
congestion alleviation, even a small decreaseiwingrdemand can limit
congestion delay¥.

* Responsible Partiestnsurance Companies; transportation agencies; CAR&e
Insurance Commissioner.

Problem: At present, automobile insurance premiums daadetjuately factor in the
number of miles driven by consumers. This subsitgourages more driving, leading to
increased VMT, GHG emissions, and traffic accidents

Possible SolutiongConvert insurance to a variable priced servicedbasiders risk
factors such as driving record. Several key omgiuns can play a major role in
changing current insurance practices so that thegumt for climate change impacts.

o Insurance CompaniesOnce insurance companies are allowed to use
regular and reliable tools to verify their custosienileage in California,
they will be able to offer such products. Thoulgbytface some
challenges in implementing this type of insuraniegsyrance companies in
other state have the flexibility of instituting ayRAs-You-Drive strategy
and some have already put forward pilot progranset@n this insurance
schemé Since 2004, for example, the General Motors Acie
Corporation (GMAC) has offered mileage-based dist®to OnStar
subscribers located in certain states.

o Transportation AgenciesCalTrans is the State agency that is pivotal to
alleviating traffic congestion and implementing segsful transit systems.
CalTrans is likely a critical player in making PAg-You-Drive
operations successful.

o State Insurance Commissioithe State Insurance Commission plays a
significant role in determining how insurance comipa set rates for
consumers. In 2006, insurance companies wereextdsr this
Commission to place more weight on each individlialer's record,
rather than his/her zip code. The State Insur@uemission could
mandate that insurance companies adjust rates badsolv much
consumers drive. This is currently given littleiglg. Smog check
mileage records could provide information to vetlg mileage provided
by consumers.
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C. Congestion Charges

Congestion pricing uses electronic transpondetisarvehicle, database-linked cameras,
and other barrier-free means to charge drivere@sénter heavy traffic congestion
zones. This system works well in combination watholic transit, and can be used as a
source of funding for improved public transit sysge London, Norway, Rome,
Singapore, and Stockholm are urban centers whefecangestion pricing has already
been successfully implemented.

«  Timeframe: Initial project(s) in place by 2012; with additia potential projects
feasible in time for 2020 targets.

¢  GHG Reduction Potential Exact reductions would depend on the areas cdvere
and specific program design. Potential GHG emissreductions of one
million tons per year or more could be achieveapiplied to areas responsible
for 10 percent of the state’s vehicle GHG gas dmiss® The City of San
Francisco Climate Action Plan sets a goal of realydi65,000 tons per year of
CO, emissions by reducing VMY. The San Francisco County Transportation
Authority has identified congestion pricing as § kemponent of that
strategy’®

. Ease of Implementationtocal planning authorities need legal authonitni the
State to implement congestion pricing. State stfpo planning and/or initial
set-up of congestion mitigation pricing systems Maiso be beneficial.

«  Co-benefits / Mitigation RequirementdReductions of pollutants such as fine
particulates and ozone forming pollutants, and cgdas in traffic deaths and
injuries, are examples of major co-benefits. Reresrcan be used for projects
to accommodate increased demand for alternative@sasutransit, walking, and
bicycling. Public hearings and outreach can hetu$ these improvements to
mitigate disadvantages and maximize improved ttamsl other transportation
co-benefits to meet AB 32’s Environmental Justiocals.

. Responsible PartiesThe State Legislature would provide legal authoritpcal
transportation planning agencies would be resptaib evaluating potential
projects, such as areas with existing effectiveditasystems or the potential for
effective transit, with support and coordinatioonfr CalTrans and Regional
Transportation Agencies as needed.

Problem: VMT is an important contributor to global climatleange, air pollution, and
other congestion-related problems.

Possible SolutionsCongestion pricing has the potential to redua#it jams, VMT,
and GHG emissions. Under congestion pricing, dsiaee charged via electronic and
other barrier-free options to enter an area of hWaiaffic. London reduced GHG
emissions from road traffic by 16 percent withdébngestion pricing aréajowered
traffic, and improved transit and bicycle {&eThe City of Stockholm is estimated to
have reduced C{and particulate emissions by 14 percent, whiclatzguto
approximately 100 tons per weekday 24-hour petto8uch congestion pricing
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programs could offer varying fees based on diffetiens that factor in co-benefits.
London, for instance, offers exemptions for electars*? Other factors could be studied
during the local planning process for Californi@ages. Revenues collected under such
a program could be used for transit improvemenhtss further reducing VMT and traffic
congestion. Roadway improvements could also bdidates for this source of funding.

The City of San Francisco is currently seeking tivenforward with a congestion
charging project covering access to downtown amiiceother areas of San Francisco.
San Francisco is also conducting a study to be taiethby the summer 2008 for a
possible second project that would cover traffitspots like the downtown area.

The California Legislature should adopt legislatpoviding local governments with the
authority to implement congestion pricing projeafier a public review process that
includes a local public hearing. CalTrans and Beagji Transportation Agencies should
examine appropriate opportunities to support armidinate potential projects within the
state.

D. Employer-based Commute Trip Reductions

Employers and their employees can reduce GHG emns$ly reducing drive-alone
commuting.

«  Timeframe: Could be implemented by 2012.

«  GHG Reduction Potential:Varies based on option(s) chosen.

. Ease of Implementatiorivaries based on option(s) chosen.

«  Co-benefits / Mitigation Requirement¥.aries based on option(s) chosen.

. Responsible Parties:CARB; employers; employees; and potentially cghe
based on the specific option chosen.

Problem: Just over one fifth of personal travel is for contimgito work. According to a
2000 US Census and National Household Travel Sujusiover three quarters of these
US commuter trips are drive-alone trips. What theatslates into is that roughly 17
percent of personal travel is drive-alone commthas could be minimized through
employer-based policies.

Potential Solutions:Several employee trip reduction policies are alygaglace in
California, designed to lower air pollution. Exigf employee-based strategies that
reduce VMT will reduce more GHG emissions and o#iepollutants if they are
expanded to cover more employers. Other prograsiged to limit or offset other air
pollutants such as nitrogen oxides (NOx), volatilganic compounds (VOC), fine
particulates (PM), and carbon monoxide (CO), frewand development (e.g. a new
shopping mall) could also be expanded to requuactons of GHG emissions.
Strategies such as increasing transit usage, a@edtmly also telecommuting and

flexible work schedules, could be promoted eitteeex@anded mandatory programs or as
voluntary measures.
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However, the cost-effectiveness of these programst clear. Policies that lower the
per-mile GHG emissions of personal travel will teadnake policies to reduce VMT less
cost-effective. (Of course trip reduction polictesve other benefits such as lower levels
of congestion.) Furthermore, placing a price o1G&IG emissions may tend to reduce
the need for trip reduction policies. Note thapgsent, there 130 price attached to air
pollutants. So if one is imposed on GHG emissitims need for other policies like those
discussed below will be less than the need to obair pollution. And in some cases,
eliminating commute trips may not reduce GHG emnissias much as it might first
appear since the employee who does not commuteusgagnergy in their home office
and may make other trips (e.g. for lunch) that tweyld not have otherwise. ETAAC
recommends that the CARB study the cost-effectisemd all policies it proposes to
undertake, incorporating the factors noted beloany analysis.

0 Mandatory programs for both existing and new conentietvel One
existing mandatory program covers both existing leygys and one
covers new land development, as described belawthSCoast Rule
2202 requires employers with over 250 employeeth(aifew exceptions)
to reduce employee trips and provides employets avihenu of how to
options. Employers can either reduce emissiordpapurchase credits
for mitigation. Similar rules could be applieddther areas where the
potential to reduce drive-alone commuting exifarking cash-out
programs are another example. Employers are esfjumder state law to
allow employees to “cash-out” the value of freekpag that is provided at
the employer’'s expense, under certain circumstances

Several existing California programs are aimecedticing air pollutants
for new development, including -- but not limitex-t additional
employee commute trips. Developers subject to NBPBEQA may be
required to mitigate air pollution emissions. Ttate is currently
developing standards for addressing GHG emissinderuCEQA. Many
project developers are integrating evaluationdiofate change impacts
of their projects on a case-by-case basis. A numbair Quality
Districts have adopted “indirect source rules,” ethiequire on-site
reductions of some or all of the expected emissfsaush as NOx and PM)
or paying a mitigation fee (for instance, San Joaialley Rule 9510.)
These rules would also reduce GHG emissions if moga to cover these
pollutants, especially in cases where GHG emissdactions are not
already required as mitigation under CEQA.

o Shifting commute trips to other modes of trav®ther modes of travel
include ridesharing, public transit, walking, andyieling. These modes
can be promoted as a compliance option for manglgtagrams.
Employers can also support these options on a tarybasis to increase
employee-satisfaction and demonstrate environmstaalardship under
an Environmental Management System or as a stam#aheasure.
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These shifts are not expected to lead to opportsrior additional
personal travel by vehicle, or at-home energy asehis strategy is not
intended to affect the type of work schedule.

Telecommuting:With its leading role in promoting information
technology, California seems well suited to teleparting, where
employees work from a home-based office. (Telecatmyg also includes
satellite workplaces that are closer to home).s Bhiategy can become a
compliance option for mandatory programs. Likegh&vious option
described above, telecommuting can be promotedvatuatary basis by
employers for identical reasons. Home energy usagkl potentially
offset travel-based GHG emission reductions. ETAMCNot attempt to
guantify these values.

Compressed Work Schedulddnder compressed work-week schedules,
employees work a smaller number of longer daysh sisca four-day 10
hour work week, or work seven days of 12 hours el a two week
period. Commute travel would be avoided on thetaythe employee
did not drive to work. Additional personal trawld at-home energy
usage complicates the question of whether a net @tdiSsion benefit
should be expected, and if so, whether a measuirapkct could be
determined.

However, compressed work schedules are often rsiteftective for
California employers because state law requiresgay of overtime
compensation for work performed by an hourly empwho works in
excess of eight hours in a single day or more #tahours in a single
work week. (This is more restrictive than Fedéal, and all other states,
where overtime pay is required after 40 hoursuveak). As a result,
employers have a disincentive to schedule a foyredanpressed
workweek schedule because the last two hours ¢f tesmchour workday
incur time and a half wage rates. Split shiftsZérhour operations (12
hours on, 12 hours off) are even more costly. fQalia allows for
“alternative schedules,” but only under very detilndustrial Welfare
Commission wage orders that are difficult to impdeand rarely used.
At present only 11,000 out of California’s 800,0010s employers operate
under these “alternate schedule” rules.

Changes to state labor law are contentious andvevssues such as
safety, flexibility, cost savings, and politicsTAAC does not have the
expertise or responsibility to consider all thesetdrs and is therefore not
able to make any specific recommendations. Howetvisrclear that
CARB should conduct a study examining the followiagtors: How

much would wages be decreased by these changasonlaw? Would
lowering wages for hourly workers currently earndajly overtime wages
disproportionately impact low-income communitiesl dinerefore conflict

3-20



ETAAC FINAL REPORT

with AB 32’s Environmental Justice provisions? Mhiis measure lead to
a change in work schedules without changing bel@vla addition,

health and safety concern outcomes should be degntis well as the
probable size of the expected net GHG emissionsctiuh.
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V. Improving Vehicle GHG Emissions Performance

ETAAC has identified technology-forcing standardsl @conomic incentives as key
pathways to low and zero GHG emission vehicleke Ionost measures that improve
efficiency, these policies may pay for themselvas @ not require public sector
subsidies.

There are a number of successful programs that#te can build on. CARB’s AB 1493
regulations establish a critical, performance-basestiem for driving low-carbon vehicle
technology into the market through 2016. The ZEdgpam is leading the development
of zero tailpipe emission vehicles that are expbttebecome commercially available
around the time that follow-up standards to AB14@Rild take place (see projections
below). Bridge technologies like plug-in hybridwsld be available even before that
date. The main priorities of this section is teatée the development of new standards
taking advantage of new technology for low and zaiipipe emissions passenger
vehicles and to expand those efforts to includerkdium and heavy-duty vehicles.
While these efforts are focused on cutting carborssions, California should also
partner with the Federal government to demonstoateand zero carbon technologies
can also help form the basis for urgently needgutaved Federal fuel economy
standards.

The section also describes complimentary pricimgmemendations that will facilitate
compliance with these standards. Incentives teeck¢hese standards will also be
examined. Another key financial incentive for lawd zero tailpipe emission vehicles is
the “feebate” recommendation described in the FisuSector Chapter (Chapter 2-E) of
this report and belov®
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2007 ZEV Panel vehicle projections
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CEV city electric vehicle

FPBEV full performance battery electric vehicle
FCAPUYV fuel cell auxiliary power unit vehicle
FCEV fuel cell electric vehicle

H2ICV hydrogen internal combustion vehicle
HEV hybrid electric vehicle

NEV neighborhood electric vehicle

PHEV plug-in hybrid electric vehicle *

E. New Vehicle Technology | mprovements

While forward thinking when written -- and vitalisnportant for near term AB 32
compliance — AB 1493 does not capture the full pidéfor GHG emission reductions
now technically possible from motor vehicles. Katance, the legislation covers only
passenger vehicles and the cost-effectivenessasadybased on gasoline prices ($1.74
per gallon) that no longer reflect real world cdimhis. A more comprehensive standard
for post-2016 vehicles of all types would net egesater GHG emission reductions and
can help foster partnership opportunities natigratid internationally.

« Timeframe: In effect by 2020.

« GHG Reduction Potential4 MMT by 2020; 27 MMT by 2030 for passenger
vehicle standards. In particular, new engine dmassion, tire, and aerodynamic
designs, idle reduction, and advanced auxiliarygramits could ultimately
reduce GHG emission from new freight trucks by tmel to one half?
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« Ease of ImplementationChanging vehicle manufacturing lines may be cliiifi

« Co-benefits / Mitigation Requirement¥ery high co-benefits, including
reductions in up-stream refinery emissions andceedueliance on imported
petroleum. A supporting in-state clean fuels istinacture of would maximize
these co-benefits.

« Responsible Partie€€ARB; auto manufacturers.

Problem: Continued reductions in vehicle GHG emission$ kel necessary beyond the
2016 end point of California’s first round of pasger vehicle standards to account for
currently available technology and future developtse The recent U.K. King Review

of low carbon motor vehicles found significant dgphent market barriers. These
barriers include fixed capital investments in oltexhnology, the need for economies-of-
scale to make new technologies economical, anddabigh-priority given to fuel
economy in consumer purchad@sSince vehicle manufacturing is a global industry,
these same batrriers affect vehicles available Iiid@aa. Although the medium and
heavy duty transport sector is sensitive to fuelgs; market barriers also exist to
developing new technology for this sector.

Possible Solutionsin September 2004, CARB approved regulationgtiuce GHG
emission reductions from new motor vehicles. Tégutations apply to new passenger
vehicles and light duty trucks and will be phasedrom 2009 through 2016 model
years. Between 2009 and 2012, these standardsuviBHG emissions by 22 percent
compared to the 2002 fleet of passenger vehiclédigimt duty trucks. Mid-term —
during the 2013-2016 time frame — these standailtlsut GHG emissions by
approximately a 30 percent.

CARB intends to present new standards in the fogutrter of 2012, which would
impact the 2017 model year. The ETAAC transpartatiector subgroup believes that
follow-up technology-forcing performance standaads an immediate priority in order to
accomplish the following:

o Take into account the full range of emerging vehielchnologies;

o Partner with other countries in the European Urgind elsewhere that are
currently developing new standards;

o Provide manufacturers with adequate lead timettodluce cleaner new
vehicles.

These standards can also build on the State’s ZB¥ram, which is intended to help
drive the development of automotive technology thidltlimit GHG emissions. A ZEV
review panel will assess the status of these tdopies, which ETAAC did not attempt
to duplicate in this report. Some of these tecbgiels are available today (i.e. hybrids)
while others will be available in the mid-tefth.The timing of the rule adoption process
should be flexible enough to accommodate an aatekischedule, if needed, to provide
sufficient lead time for manufacturers to bring nehicles to market in 2017.
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The reduction achieved by this measure would scantly increase in subsequent years
as clean new vehicles replace older vehicles irsthiewide fleet. Assuming that the
new standards call for about a 50 percent reduétemn pre-AB1493 levels beginning in
2017, CARB staff estimates a reduction potenti@@dperceri -- 27 MMT* -- in 2030.

Additional decreases would be achieved if new elstandards were also applied to the
heavy duty trucking sector, which accounts for yeame-fifth of transportation sector
emissions. In particular, new engine, transmisdio®, and aerodynamic designs, idle
reduction, and advance auxiliary power units caddunately reduce GHG emissions
from new freight trucks by one third to one HIfAlthough the freight industry is
sensitive to fuel prices, technologies that slas ¢onsumption have been slow to find
their way to market. Comprehensive standards shoaotl delay the planned near-term
implementation of Smart Way efficiency improvemertsitained in CARB’s Early
Action Plan. Instead, the results should be ino@afed into a broader look at driving
innovation and the uptake of existing technologi€se Early Action Plan discussion of
hybrid technology identifies a number of import&eteral and private sector partners,
and international coordination can also play a aiale role in this effort. The National
Academy of Sciences review of the®aTentury Truck Partnership will provide critical
information that ETAAC did not attempt to duplicatethis report, and implementation
studies associated with the new federal standaedarether source of technical
information.

Potential Heavy Duty Vehicle Near Term and Future Technologies

» Vehicle Technologies

Accessory Electrification (air conditioning, etc)

Efficiency Improvements (lubricants, brake andrivepdrag)

Aerodynamic Drag

Vehicle Mass Reduction

Tire Rolling Resistance

Other Factors (vehicle weight, road speed, logistitaximum loaded weight restrictions)
Advance Auxiliary Power Units

» Engine Technologies

Improved Selective Catalytic Reduction
Engine Friction Reduction

Engine Controls Refinements

Improved Air Handling Efficiency

Low Temperature Combustion
Homogeneous Charge Combustion Ignition/Partial Gdh&ompression Ignition
Sturman Digital Engine

Post Combustion Heat Recovery

Thermal Management Engine Improvements
Fuel Cell Electrochemical Engines

» Drive train Technologies
Continuous Variable Transmission
Automated/Manual Transmission
Hybrid (hydraulic and/or electric)
Electric Drive
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Sources: International Council on Clean Transpddat and National Academy of
Sciences Z1Century Truck Partnership

F. L ow Carbon Fleet Standards and Procur ement Policies

Performance standards and procurement policiefacditate implementation of low and
zero carbon vehicles.

« Timeframe By 2012, expanding to heavy-duty vehicles by@02

« GHG Reduction Potential This recommendation can complement the
implementation of AB 1493 standards and post-2@a6dards; as well as the
ZEV program.

« Ease of ImplementationPotential barriers are the need to increase “etgrill”
for the continued development and implementatiolowfand zero emission
vehicles, helping to mitigate current price premsuior these vehicles.
Companion fuel infrastructure policies will be &l to success.

« Co-Benefits / Mitigation Requirementkarge co-benefits will be achieved from
less local air pollution and less reliance on inpdmpetroleum. Increased clean
energy supply, including renewable energy sourdesnever feasible, will
maximize overall emission cuts, including vehi@dgpipe and oil refinery
emissions in communities concerned about Environahdustice.

» Responsible PartieCARB; Federal, State, local and other fleet owraerd
managers.

Problem: The efficiency benefits of new technology are nityfutilized. In addition,
new technologies must be demonstrated before tigegoanmercialized.

Possible SolutionsMany local fleets have requirements for the fueglrommy of the
vehicles they purchase. The first component &f $higgested policy is setting standards
to require certain fleets to purchase vehicles mget GHG emission standard. The
standard could be structured as an average oveetafor even across all fleets in a
given category -- with a credit trading program.

A performance standard for fleet vehicle procuretmesuld be similar to that of AB

1493, denominated in GHG emissions per mile. Hardwyers of new vehicles
instead of sellers would be responsible — and waldd receive the benefits of more
efficient vehicles. Such a standard may be sultgeletss procedural or jurisdictional
challenges than the AB 1493 rule impacting vehmednufacturers. This policy should
be applied to State fleets immediately, and evdiytal other public and private fleets
that receive any funding through State tax or &@nue and/or utility ratepayer revenue.
In addition, the Energy Policy Act (EPACT ) nowaalls State and local agencies to
achieve petroleum reduction goals relying on hybadd other high-efficiency vehicles
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instead of purchasing lower-efficiency vehicles ttwuld in theory burn ethanol blends
such as E85 (but instead use higher levels of mesplFor instance, the State of
California has recently completed a purchasingng@aent that will assist State and
many local agencies to purchase gas-electric hybhiat achieve a minimum of 42 miles
per gallon, instead of the State minimum standaf@§ miles per gallons for other
vehicle of similar type.

In addition to passenger vehicles, this type afdaad could apply to CARB’s transit bus
fleet rule and could be considered for other fteéts that would reduce GHG emissions
from vehicles such as refuse trucks and port d@yagks.

As a second step, Federal, State, regional antidogarnment agencies -- as well as
utility and other private fleets — should parti¢ga advanced technology vehicle
demonstrations. This effort should start immedyaf€argets should be set with the
ultimate goal of reaching a 100 percent ZEV talyeP035 or sooner. Vehicle fleets
would then be fully transitioned to zero carborhtemogies before AB 32’s 2050
deadline for cutting total GHG emissions by 80 patc The State of California and
several organizations represented by ETAAC mem(eesBay Area Air Quality
Management District, PG&E, and the University ofifdania — Davis) are among the
organizations helping to demonstrate hydrogendakicars by including them in their
fleets. Procuring ZEVs and PHEVs in fleets dutiingg demonstration and early
commercialization phase will achieve several imgirgoals, among them the
development of advanced vehicle technology ané&tfucture and enhanced air quality.

G. Vehicle Feebates, Reqgistration Fees and | ndexed Fuel Taxes

Fiscal incentives to promote more fuel efficienhides can complement carbon
standards without restricting customer accessfdl eange of vehicle choices. Options
include a revenue-neutral vehicle “feebate” progfaee Chapter 2-E). Additional
potential approaches include the idea of basingcieetegistration fees on GHG
emissions. Yet another would be to base fuelgagls on GHG emissions and indexed
to match inflation and keep pace with VMT increases

« Timeframe By 2012.

« GHG Reduction Potential Indexed fuel taxes will affect about one-third of
California’s emissions (from gasoline and diesel¥and could have a significant
impact. Itis not possible to estimate the awddaGHG emission reduction
potential at this time. The other measures aeatpected to offer a substantial
benefit by improving the GHG emission rates of foatiia’s entire vehicle fleet.

« Ease of ImplementationPotentially difficult.

« Co-Benefits / Mitigation RequirementBicreased gas taxes could be used in part
to increase transit opportunities for low-income ather communities; changes
to registration fees could be phased-in to givesaarers time to adapt.

« Responsible PartiesState Legislature; State implementing agencies.
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Problem: Adjusted for inflation, fuel taxes have steadilydesased as road usage, GHG
emissions, and infrastructure needs have all isectdramatically. The Legislative
Analyst’s Office (LAO) has identified a critical ed to increase fuel taxes to fund
infrastructure upgrades. In addition, standards déine set based on different vehicle
types may not completely reflect the climate chamg@onse benefits of purchasing
vehicles in a class with lower GHG emissions.

Potential Solutions:Many countries create a market pull for more eéfitiand therefore
cleaner vehicles through higher fuel taxes andsteggion fees levied on GHG emissions
directly or on surrogate factors (vehicle weigimgyi@e displacement). Upfront and
rebates costs can be especially effective, sugklasle purchase taxes that are reduced
for low carbon vehicles and increased for high oaneehicles. The U.K. indexes vehicle
registration fees according to tailpipe GHG emissjavhile Germany and Japan base
fees on other factors that relate to GHG emissisunsh as engine displacement and
vehicle weight. Vehicle registration policies aff@ew vehicles as well as existing
vehicles that would not be covered by new vehidG33tandards. A phase-in period for
existing vehicles could be considered by Statecpohakers to facilitate a smooth
transition to this new pioneering system. Thisrapph would send the right price signal
to consumers.

California’s LAO has observed that just to maintain current infaastire, gas taxes
should be increased by ten cents per mile. Bogsiia revenue collected from fuel taxes
can also provide fiscal resources for new pub&asit systems. These systems could be
designed to serve regions where consumers may beafiected by increased fuel costs,
regions where Environmental Justice has been ap.isfaxes on gasoline in Japan are
approximately triple that of California's combin®@.63 per gallon for Federal and State
excise taxes. Some Europe countries impose taxeig ames that level. A modest tax
increase in California’s fuel tax would providetim@l maintenance of road infrastructure
and transit while still falling well below fuel tas imposed in most other developed
countries’ Indexing fuel taxes to inflation and VMT (as fweinsumption per mile is
likely to fall without reducing the need for inftascture) is crucial to avoid future
funding shortfalls. The State should also encoaisagilar policies at the Federal level.

H. Air Quality | ncentives Programs and Standards

Air quality programs such as the Carl Moyer incemfprogram do not include a value for
diminishing GHG emissions. Coordinating GHG enargieduction programs with
existing air quality improvement programs (for bethicles and other sources) would
help meet AB 32’s climate change response goalsould also improve the efficiency of
incentive programs to cut both GHG emissions ahéradir pollutants.

« Timeframe: By 2012.
« GHG Reduction Potential To be determined, based on funding levels.

« Ease of ImplementationMay be difficult to coordinate initially, but theeasier
to implement over time compared to managing sepanatcoordinated programs.
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« Co-benefits / Mitigation Requirementso-benefits include criteria pollutant
reductions.

« Responsible PartiesState Legislature as needed; CARB; regional ana loc
implementing agencies; any new organization cretediminister GHG
emission reduction funds.

Problem Several types of State air quality incentivedsi are available to decrease
pollutants such as fine particulates and ozoneuib#dte State and Federal standards.
Many of these programs focus on vehicle retrofithey have not traditionally reflected
the need to treat GHG emissions as air pollutaimisentives and air pollution control
standards now need to recognize both GHG emissioths$nore traditional pollutants as
high priorities.

Possible SolutionsThe Carl Moyer Memorial Air Quality Standards#@ihment
Program provides incentive funds (currently $140iom per year) toward

the incremental cost of new engines and equipnmattgo beyond State minimum air
quality requirements for NOx, PM, and reactive sigajas (ROGY? Eligible projects
include cleaner on-road, off-road, marine, locon®and stationary agricultural pump
engines. Forklifts, airport ground support equipmmand auxiliary power units are also
eligible for State retrofit funds. The State, argmership with local agencies, is also
implementing a new Proposition 1B Goods MovemengRm, to upgrade technology
and reduce air pollution emissions and healthfrisi freight movement along
California's trade corridor¥. This State program is funded to provide $250ianill
annually over four years.

Any incentive funds that are available for GHG esiun reductions in the transportation
sector are likely to overlap with these existinggyams. Coordination is clearly needed.
A project could be funded if it meets cost-effeetiess criteria when both types of
reductions — climate related and criteria polluantare recognized, even if it could not
gualify based on just one or the other. This wdiklely require the revision of program
guidelines for existing programs. This approach &dleeady been implemented for the
Bay Area Air Quality Management District’s Transgaion Fund for Clean Air program.

It is important that technology-forcing standardsagnize GHG emissions just as
climate change response incentives and measurdsonssder effects on other air
pollutants. Tailpipe standards should consides ppeminent GHG emissions such as
nitrous oxide (NO) and methane (Cji Standards such as federal Clean Air Act Best
Available Control Technology should evaluate GHGAssions as an environmental
impact along with other air pollutant emissionxcé&ptions can be rendered. (For
example, the Federal Clean Air Act Lowest Achieedbimission Rate does not allow for
evaluation of cost or co-benefits/dis-benefits). ABC encourages continued efforts by
State and local agencies to coordinate and inte@&lG emissions into existing air
quality programs.

3-29



ETAAC FINAL REPORT

V. Low-Carbon Transportation Fuels

After VMT are reduced and the energy efficiencymitor vehicles is upgraded, there
will still be a need for large quantities of altative, cleaner transportation fuels. The
lifecycle GHG emissions of transportation fuels lbeéng addressed through the Low-
Carbon Fuel Standard (LCFS) mandate being develop&ARB. The ETAAC
transportation subgroup notes that other fuelnarmtives to encourage low carbon fuels
are covered in Chapter 2 (the Financial sectoifjewise, biofuels production is covered
in Chapter 6 (the Agricultural sector).

|. Create Marketsfor Green Fuels

The LCFS mandate being developed by CARB addréksdgecycle GHG emissions of
transportation fuels. However, independent ineestmight expedite achieving or even
exceeding that standard and creating a basis &petduture reductions, while creating

opportunities for additional in-state production.

« Timeframe: Could be implemented by 2010 and improved after tha

« GHG Reduction PotentialUnclear, but green products typically fill a few
percentage points of markets for goods (e.g. rebkweectricity).

« Ease of Implementatiometermining the lifecycle GHG emissions of biofuisls
complex, but measurement systems are already bdewejoped by CARB as part
of the LCFS. However, providing the results osthnalysis to consumers would
require tracking of specific fuel blends down te tietail level, a level of detail
not currently envisioned under the LCFS protoddinew tracking system would
therefore be required. A significant additionalrieical analysis would not be
required to develop such a tracking system.

« Co-benefits / Mitigation Requirementsow-GHG emission fuels may have
better environmental performance on other dimerssibat in some cases may
create other negative air quality impacts. CareWaluation of these impacts is
clearly needed. Policies should ensure that aveater pollution are not
worsened by the LCFS.

« Responsible PartiesCARB; oil and gas industry; biofuels industriedricity
industry; possibly the auto industry.

Problem Biofuels and other new alternative fuel prodwzs have either a positive or
negative effect on global climate change dependmgroduction methods and other
factors. Current corn-based ethanol productiomaftdeases GHG emissions similar to,
and sometimes higher than, traditional fossil tpantation fuels once all of the air
emissions effects are accounted for. New techmedogill be needed to significantly
lower the GHG emissions of biofuels as well as iovprco-benefits®> Any Green
Biofuels program should be designed so that it eragges technologies that drive down
GHG emissions. One approach might be to encowCagjornia farmers to collect and
use agricultural waste as a bio-fuel feedstoclotoement the existing CARB
regulatory requirement$. International, Federal and State standards fstasable low
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carbon bio-fuels are currently being developed.fggohowever, they do not offer any
environmental performance information to consum&¥sth additional tracking
standards, these systems could be used to engagiencer demand through a “Green
Fuels Labeling Standard” in California.

Possible SolutionsA voluntary or mandatory Green Fuels Labelingn@itard could be
created to guide consumer purchasing preferentes. is especially important for
biofuels because of the potential negative enviremiad and social implications of
different feed stocks and cropping methods. Orastevderived biofuels are fully
commercial, new incentives could be used to expaadblending of biomass-derived
fuels with conventional fuels beyond LCFS requiraisde.g., cellulosic ethanol blended
with gasoline, renewable diesel blended with petiesel). This information could be
included on fuel content labels.

Measuring the lifecycle GHG emission content ofiiséds and developing appropriate
regulations is a challenging undertaking. Incrdasepport for the collection and
analysis of data (including development of bettealgic methods) will be crucial to
successful deployment of low carbon biofuels. Aighle near-term step would be for
CARB to review available studies of this issue g beginning of 2010, including the
upcoming U.S. National Academies study called mareicent federal legislation.

Next Generation Transportation Fuels

Some next generation transportation fuels may reqeéw refueling infrastructure and
market rules. For example, the expected introdaatif plug-in hybrid and full
performance electric vehicles will probably requsmme new supply infrastructure (e.d.
meters and appropriate tariffs). CARB’s ZEV revipanel projects that such needs WL
occur within the expected lifetime of the elecgeneration, transmission and distribution
systems being planned today. Forward-looking pramwill be necessary to capture the
potential synergies between energy sources employdchditional electricity use and
new vehicle fuels. Similarly, the introductionfatl cell vehicles would necessitate a
refueling infrastructure.

Several different State agencies have roles totplaysure that the private sector has the
appropriate incentives and regulatory frameworkhst the next generation of
transportation fuels can help California meet lithate change goals. Specific issues that
require evaluation and action include appropriatrgy procurement by the electricity
sector -- enabling new vehicle technologies to $exas energy storage for the electrigity
grid -- and addressing how increased electricityaed for charging up vehicles does not
add to California’s overall peak demand for eledtyi

3-31



ETAAC FINAL REPORT

V1. International GHG Emission Sources

International shipping and aviation are two soukfeSHG emissions that are continuing
to grow. Only international cooperation will fulddress these large contributions to
global climate change. The ETAAC transportatioct@esubgroup encourages State and
local agencies to consider actions under theirecuinegulatory authority to address these
GHG emissions. Policy options include marine viesgeed reductions and carbon-based
landing fees. Some policies designed to reducg &lissions -- such as speed-
reduction zones for marine shipping -- are expetiquovide climate change response
co-benefits. Some jurisdictions have used reverawgral incentives. Airport landing
fees that vary according to the N®missions of different planes is one prime example
It is also possible to lower GHG emissions from imaports and airports through the use
of cleaner energy sources to provide shore-baseemior vessels, electric service
vehicles, and so forth. These changes could peawgbortant co-benefits in the form of
improved air quality.

Aviation is both intrastate and international, @melsents some unique opportunities.
Because fuel is a major cost for the aviation ingu# has pursued significant energy
efficiency improvements in recent decades. Abeasdase in other areas of the broad
transportation sector, efficiency is only partlod solution. Better fuels and better
infrastructure will also be needed. Californiagldgpublicly support RD&D
investigating biofuels and other alternative fdelsuse in aviation applications.
Increases in Federal support for RD&D for advaraiedraffic management systems
would help improve the air travel infrastructurelaould provide modest reductions in
aviation-related GHG emissions. Potential airgagansions should only be considered
if the GHG emission effects are justifiable du@tioer co-benefits. The State of
California could consider a detailed evaluatiomotv to reduce the carbon footprint of
air travel in the state (or alternatives), inclugall three of these aspects: better aircraft,
better fuels, and better infrastructure.

The International Marine Organization and Interovadil Civil Aviation Organization
plays an important role in establishing many typiesnvironmental requirements for
these global market sectors. The Federal governmé#ralso need to play a leading role
in encouraging international cooperation on broadenrts to reduce GHG emissions.
Today, for example, California does not have th@nity to set engine GHG emission
standards for these sources. Any proposed chaogestraffic control patterns will
require cooperation from the Federal Aviation Adistiration. These efforts will play an
important role in combating the trend of increasBigG emissions from these
international sources of GHG emissions.
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VII. Priority Actions

Item

RelatesTo

Who

Introduce standards to dramatically
reduce GHG emissions from both
light and heavy duty vehicles

Improved Vehicle GHG
performance

CARB, auto industry, heavy
duty vehicle manufacturers,
Federal government

D

2. Implement requirements for low Low GHG Fuels CARB, Federal government, 0
carbon fuels industry, electricity industry,
auto industry, biofuel industry
3. Place a price on carbon through a capverall strategy CARB, Federal government
or tax
4. Tie infrastructure funding to Smart | Transportation Demand State Government, Land Use
Growth goals Management/ Transit/ Agencies, Regional
Pedestrian & Cycling Transportation Agencies,
Friendly Developers
5. Incentives for Transit Villages Transportation Deia Same as above
Management / Pedestrian &
Cycling Friendly
6. Coordinate Air Quality Incentives & | Improved Vehicle and CARSB, local air Districts
Standards with GHG Objectives Stationary Source GHG
performance
7. Replace Automobile Level of Service Transportation Demand State Resources Agency; stats
as the benchmark for CEQA Management / Transit/ regional, and local
transportation evaluation Pedestrian & Cycling transportation planning
Friendly agencies
8. GHG Based Vehicle Feebates Improved Vehicle GHG | State Legislature, CARB
performance
9. GHG Based License Fees Improved Vehicle GHG | State Legislature &
performance implementing agencies
10. Indexed Fuel Taxes Transportation Demand | State Legislature, implementin
Management and Low GHG Agencies
Fuels
11. Congestion Charges Transportation Demand/ | State Legislature, local
Transit/ Pedestrian & Cycling transportation planning
Friendly agencies, CalTrans/Regional
Transportation Agencies
12. Pay-as-you Drive Insurance Transportation Demand surance Companies, State
Insurance Commission,
Transportation Agencies
13. Employer Based Commute Trip Transportation Demand/ CARB, employers, employees
Reductions Transit/ Pedestrian &
Cycling Friendly
14. Improve fuel LCA GHG Low GHGs CARB, CEC, Universities,
measurement Federal Government
15. Create Green Fuels Markets Low GHG Fuels CARBawd gas industry,

biofuels industry, electricity
industry, possible the auto

industry
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