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1. INTRODUCTION
|. Challenge and Opportunity

Global warming presents California with a seriohallenge to the health of its
ecosystems and the vitality of its economy. Retmgg this threat, the California
Legislature and Governor Schwarzenegger put irdogpthe California Global Warming
Solutions Act of 2006 (AB 32). AB 32 requires tlia¢ state cut greenhouse gas (GHG)
emissions by 25% relative to the expected
business as usual level by 2020. Further,
California was among the first to identify M California Per Capita GHG

the need for a long-term goal. The 80% Jeop o ioms per person)

GHG emission reduction (relative to 1990 2280
levels) by 2050 set in the Governor’'s 2005 ., |
Executive Order was confirmed by the mo

recent international report on climate 15.00 {1462 1382
science as an appropriate target for
industrialized economies as part of the 10.00 | 588

global effort to limit the dangerous effects
of climate change. Increasingly, other stat§ 5.0
and nations are now adopting this target. 147
Given expected population growth in

population, this means California will need 19902006 20202050 2005

to achieve a reduction of 90% in per capite
greenhouse gas emissions by 2050 relative to &0sl. This objective creates great
challenges for California, as a 90% reduction meastly more efficient use of energy,
and the virtual elimination of greenhouse gases femergy sources.

A challenge this great also creates large econa@nmyonmental and public health
opportunities for California. Developing clean nemergy and transportation systems
will give us a chance to improve the security of fuel supply, address air pollution
concerns, and develop better designed urban cemdrbetter methods of moving
people and goods. In many cases these solutidhgrawide important benefits by
addressing difficult problems like the inequitablistribution of the environmental costs
or the burden of traffic congestion.

California has taken a leadership position in battional and international efforts for
reducing greenhouse gas emissions, continuingdailé's long-standing tradition of
innovation in environmental policies. For exam@alifornia’s power plants now emit
less than 90 percent of the fine particulates awhe-forming nitrogen oxides than they
did two decades ago. California’s greenest newsgurager cars are more than 99 percent
cleaner for Volatile Organic Compounds (VOC) anttdgen Oxides (NOx) than in

1970. A combination of energy efficiency policegher energy prices, and a transition
towards a service-oriented economy has helpeddailif keep its per capita electricity
consumption essentially flat for decades while g a net economic benefit.
Importantly, California has achieved these suceseggeugh a balanced portfolio of
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policies, including efficiency and performance stamls as well as market-based
incentives. These policies addressed important ebd@kures such as pollution
externalities, market barriers to private secteeagch and development, misplaced
incentives (such as inconsistent incentives betvegarers and occupants for energy
efficiency in rental housing) and imperfect infotina available to energy consumers.
As California turns its attention to fighting gldlvearming, policies designed to
surmount these market failures and others mustnekimascope to address climate
change.

In addition to demonstrating that significant retilues are possible, the initial AB 32
target of reducing California’s greenhouse gas sioms back to 1990 levels by 2020 has
positioned California for national and internatibpalicy, business and economic
leadership. This, however, is only the first stdjne long-term reduction goals for 2050
and beyond are equally important, and will reqéuredamental changes in our behavior,
our use of energy, and our infrastructure. Theestall inevitably encounter tradeoffs
and decisions between the actions and policiesatigatecessary to bring about the long-
term goals of wide scale transformation and thbaérmay bring about the lowest cost
emissions reductions in the short term. Both gasdsmportant, and balanced and
innovative approaches are needed to achieve theninstance, electric-drive vehicles
are not economic today but could be in the longitimproved battery technologies are
developed. In the short term, however, they malsagnificant co-benefits such as
increasing transportation energy supply diversitg eeducing air pollution.

Major Strategiesand Opportunities

The Economic and Technology Advancement Advisorin@attee (ETAAC) was
established by AB 32 to “advise the state boarddaiivities that will facilitate investment
in and implementation of technological research @exklopment opportunities,
including, but not limited to, identifying new teablogies, research, demonstration
projects, funding opportunities, developing statgjonal, and international partnerships
and technology transfer opportunities, and idemtgyand assessing research and
advanced technology investment and incentive oppitits that will assist in the
reduction of greenhouse gas emissions...”

In this, our first report, ETAAC has identified &wmajor strategies that support five
major categories of opportunities for economic &G reduction technology
advancement. We provide a general description nbbservations below and a map of
how each recommendation in the report reflectsetinegjor themes in a chart at the end
of this chapter.

Strategy #1: Accelerate GHG emission reductions

AB 32 establishes a fixed timeframe of 2020 to ee¢hia 25% reduction in emissions
relative to projected business-as-usual levelss Tieframe is useful in part because it
gives business and the state specific target®fm-term planning. However, the
interests of many different groups (including iniyslabor, environmentalists, land
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owners, and others) have created a system forqbrapproval that is very complex,
time-consuming, costly, and often litigious. Thie political process in California has
created government processes and approval mechathabdo not currently work in the
same timeframe. The committee has identified affeagxample the deployment of
large scale renewables, methane digesters, etergevthe process significantly could
move significantly faster without compromising enavimental integrity. To do so,
however, will require addressing the interests theated the slow processes and
approvals to begin with, and leadership to helpgegolitically acceptable
compromises.

The committee has also identified that investmer@HG reductions leading up to the
start of the cap on greenhouse gases in 2012 ¢e@ding slower than it could. This
“early action” by business would proceed fastewhership of the potential economic
benefits for early action were made explicit. Hotual value of “credits” for early action
will depend on market and regulatory decisions thay not occur immediately. If those
credits were defined early in the regulatory precé@svould increase the investment in
greenhouse emission reduction projects and leavst#tte much better positioned to
achieve the targets.

Strategy #2: Balance a portfolio of economic and technology policies

Placing a price on carbon is a critical step towaesponding to the climate change
threat as it allows private markets to incorpothtevalue of reducing emissions into
their everyday decisions: business investment,.ooes choices, etc. One potential
option is a market based cap & trade system witbciining cap. Thus, when consumers
make choices about the products and services tngyabnd companies decide what to
produce, how to produce it and how to invest iraesh and development, a price on
carbon can help efficiently tilt those decisionwaod alternatives that produce fewer
GHG emissions. This avoids the danger of havingegawent or other centralized
decision-makers make choices that lock-in advastégeparticular technologies without
flexibility for other choices to emerge on a lepiying field.

If markets were perfect, this effect would be styamd effective in bringing new
technologies into the market and stimulating indasR&D on technologies that are
close to being economical. However, as the Marldtigory Committee notes, placing a
price on GHG emissions addresses only one of mamkenfailures that impede
solutions to climate change. Additional marketrieas and co-benefits would not be
addressed. Complementary policies will be needespptir innovation, overcome
traditional market barriers, and address distrdngl impacts from the higher prices for
goods and services in a carbon-constrained woddekample, California can utilize
revenue-neutral fee shifting to reward the purcleddewer GHG products.

These complementary strategies form the core of T4 policy recommendations.
However, many of these strategies would be lesxfe without a policy that places a
price on carbon which a declining cap on greenhgaseemissions would create. With
imperfect markets and potentially inequitable disttional impacts, complementary
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policies will improve the economic efficiency andesall desirability of a policy that
places a price on carbon. A well conceived porfetbmbining both market and non-
market based policies and measures will be mucle ificient and therefore much less
costly than relying exclusively on options fromheit category on their own.

Strategy #3 Create innovative pubic funding to complement private investment

One of the most important market failures not asisled by putting a price on carbon is
the inadequate level of research and developm&iD)Ror new technologies. Because
firms expect a high return on their capital andnzdrbe certain they will be able to
recoup all the benefits from their R&D investmertt®y invest much less in R&D than is
socially optimal. Therefore, stimulating innovatisna key goal of policies designed to
complement a price on carbon. Broadly speakingethee two ways to do so: by funding
R&D directly and by requiring improved performanndghe marketplace. In the energy
sector, where new technologies are often very ghipitensive and integrated into
complex production systems, a balanced approathusies both methods is desirable.

The policies created to support AB 32 will prodsggnificant private sector investment
in California, but this investment will not be embuto reach the overall emissions
reduction goals. The ETAAC committee reviewed akelasre public financing, possibly
leveraged with private capital, can stimulate iret@n and accelerate adoption of
existing products. ETAAC has identified demonstmafpre-commercialization as a
critical stage for this type of investment. If Gafnia decides to utilize an auction for
some portion of the emission allowances under dpg ETAAC proposes that a
California Carbon Trust can direct investments talsdunding university research,
financing initial technology projects and encourggemissions reduction projects, often
with co-benefits such as air quality improvememtd pb creation, in disadvantaged
communities and throughout the state of Califorara] fill research gaps by leveraging
the capabilities of university and other reseaeaders in the state

If GHG auction revenues are sufficiently large ytiban also be used to reduce distorting
taxation in addition to providing resources for Glg&8uctions. This represents another
potentially important policy option because it @buhprove the economic efficiency of
the overall California economy. Alternatively, teagvenues could be used to make the
California economy more equitable, in particulardsgisting communities or industries
that are disproportionately affected by climatengeor by climate change mitigation.
Any such assistance should not eliminate the imnoecteated by placing a price on
carbon, but instead should help with short-termditéons to a more competitive, low-
GHG economy.

California has a variety of incentive fund prografostlined in appendix Ill). They serve
specific functions but none is currently targetpddfically at GHG reductions nor are
they currently coordinated to achieve the maximudGXo-benefits. ETAAC
recommends that the State of California make amadfive commitment to research,
development and demonstration programs geared oG abatement, and examine
how to best integrate GHG reductions with exispnggram goals. By not just
supporting but actively promoting clean energy vatmn, the state has the opportunity
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to seed the California marketplace with promisiegvriechnologies that may aid in
achieving GHG abatement goals - particularly faalgdeyond 2020. This will also
drive new investment dollars to California and éeénable our state to attract and
nurture the most promising clean energy start-ugnasses. The state should also
consider creating a new organization to house thedeother programs.

Strategy #4. Createinternational and domestic partnerships

Achieving success domestically will require parst@ps between the public and the
private sector, between state and local governmantsbetween the state and other
nations. Broad deployment of technology will gedigrdrive down costs and lead to
subsequent generations of innovation. The stast leverage agreements with the
European Union, United Kingdom, and western Nonthefican states. Achieving true
success on climate change will also require thesfea of clean technology to developing
nations. Exporting both information on public pglisolutions and the benefits of a
strong Cleantech industry is one example recomntehgd=TAAC; and partnering with
other states, the federal government, and oth@ngabn low and zero tailpipe emission
vehicles is another.

Strategy #5: Coordination across state agencies

There must be effective coordination across alhaigs to reduce GHG emissions from
their own operations and from the organizations tifi@y regulate and/or oversee. Just as
all sectors of the state’s economy need to patteijn the opportunities and challenges
of meeting California’s GHG goals, all state agesanust also participate with Cal EPA
playing a key coordination role. This will also ingportant for planning efforts to adapt

to the climate change effects that will potentiabcur even if atmospheric GHG levels
are stabilized at a level that avoids more seviéeets of climate change.

Some new technologies and new practices to lowes @riissions will also have co-
benefits such as less air pollution or lower watarsumption but they may also have
higher costs, and some may even exacerbate otbigleprs. It will be necessary for
California to identify and manage tradeoffs that accur as it addresses global
warming. A key principal is that tradeoffs amon{fetient public policy objectives
should be integrated across all state decisionkjding those associated with AB32
directly as well as others such as air pollutiagutations, infrastructure development,
and so forth. Such reciprocity is needed to avaoidbalanced set of regulatory and
project decisions that would result in missed opputies to help meet climate change
goals.

Opportunity #1: Accelerate efficiency measures
The most cost-effective reduction measures contiodee investment in energy
efficiency. Whether it is more efficient buildinggppliances or vehicles, the initial

investment is rewarded with reduced future usenefgy. While California has led the
nation in building and appliance efficiency, we éaignificant opportunity to do more.
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In some cases, we need to force technology inmmvébir more efficient products. In
other cases, for example distributed generatioh eombined heat and power, we need
to encourage faster adoption of existing technalogy

The ETAAC committee believes that new types ofriciag will increase the
development and adoption of energy efficient tettgies and practices.
Consequently, we recommend financing policies ¢thatbe implemented through
utilities or municipalities to increase investmenefficiency. We also discuss the
potential use of auction proceeds to help finarftei@ency to lower future energy bills in
historically disadvantaged communities and helpeaghanother of the goals of AB 32.

Opportunity #2: Remove carbon from energy

California’s future sources of electricity, transgadion fuels and natural gas will need to
be zero or near-zero GHG by 2050, possibly combinéuthe removal and permanent
storage of carbon. Renewable energy technologs &s wind, solar, and others offer
the technical potential to produce all of Calif@'sielectricity generation needs, but there
are a number of technical and implementation chgés that will not be simple to
overcome. ETAAC examined how to quickly scale empewable energy — both
distributed and central utility scale. In this tiireane, we also believe energy from fossil
fuels, including natural gas, can play an imporfaart through the separation and
permanent storage of emitted carbon. Energy fraamhbss with carbon sequestration
would produce renewable power and actually pernmtinesmove carbon out of the
atmosphere.

Low carbon, zero carbon and even negative carberggmwill likely require methods to
permanently sequester carbon that today are ngitbgen nor cost-effective. California
should continue to partner with other states, faldegencies and should also look to
international partners to encourage research anela@ment to find both cost-effective
and safe methods of sequestering CO2 streams fnengyegeneration.

Lastly, to accelerate the long-term transitionegonawable energy California will need the
ability to store electricity from renewable enegpurces that generate mainly during
periods of lower demand (such as wind) so thadritlze used for peak electrical demand.
Potential storage systems include plug-in hybridl zero emission electric or fuel cell
vehicles, as well as stationary storage systems.

Opportunity #3: Rethink transportation to lower demand and carbon emissions

Transportation accounts for the largest fractiogreenhouse gas (GHG) emissions in
California. In order to meet the 2050 goals, tastor will need to accomplish a drastic
reduction of GHG — to zero and near zero for neshrtelogies.

ETAAC recommends that California build upon exigtprograms to reduce pollution
and "decarbonize" transportation. These existmogams include the Pavley —
Schwarzenegger vehicle GHG regulations passeddd,2Be Low Carbon Fuel
Standard, the Low/Zero Emission Vehicle program thiedZero-Emission Bus program.
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The infrastructure to deploy the technologies #merge from these programs must also
be developed based on low and zero emission esegpplies.

California should also initiate, within the nextayea program to reduce GHG from
heavy-duty vehicles (HDV) and continue to work witle federal government in
substantially improving national fuel efficiencyaetlards. In addition to transportation
technology, it is time to rethink current methodsnmbility for both people and freight.
The growth in vehicles and roads occurred largelyng) a period of inexpensive fuels
while in Europe, such growth has occurred in spitenuch higher fuel prices. Reducing
the growth in vehicle miles traveled (VMT) will logitical to GHG reductions, and will
bring important co-benefits in terms of reducedetilost in congestion as well as
(possibly) improved quality of life. Putting a pgion carbon and congestion will help
reduce vehicle use, but these approaches aredimité must be complemented by transit
options and city designs that provide better afar@éble options to encourage
reductions in VMT.

Land use planning will need to connect to stateewdorities to encourage transit-
oriented development such that overall vehicle snitaveled will decline despite current
growth rates. This is just one of many ways inclibcal governments are a key partner
with the state in achieving GHG goals.

Our freight systems will need similar rethinkingthe ports and central valley freeways
become increasingly congested and alternative maidgsods movement become both a
necessity and an opportunity to reduce GHG andr @iin@ollutants.

Opportunity #4. Reduce GHG emissions from industry, agriculture, forestry and
water

Not all GHG emissions are from energy use. They etsne from forest, agricultural and
industrial practices. Opportunities exist to redag@ssions through established best
practices. In addition, both agriculture and fasdstld the long term potential to
sequester carbon in soil and biomass.

Water use in California is extremely energy inteasiToday, more than 19% of
electricity, 32% of natural gas that isn’t usegtoduce electricity, and 100 million
gallons of diesel fuel are used to treat, delivet beat water in California each year.
Policies and technologies that increase the effayieof water systems and reduce end-
use will produce the multiple benefits of less dathan water resources, and reduced
emissions of GHG and other air pollutants from cedlienergy use.

Opportunity #5: Encour age Cleantech manufacturing and green-collar jobs
The Cleantech industry encompasses a broad rargyediicts and services, from
alternative energy generation to wastewater treatthoemore resource-efficient

industrial processes. Although some of these imdhssare very different, all share a
common thread: they use new, innovative technotogyeate products and services that
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compete favorably on price and performance whitieiceng humankind’s impact on the
environmentCaliforniais well positioned to attract venture capital inwesnts in
Cleantech companies. California led the nationlga@tech venture capital in 2006 with
$1.13 billion, representing 44 percent of totala@lech investments in the U.S.

Cleantech represents a new export opportunity &if@nia as Cleantech products will
be needed world-wide to address climate changelendecreasing availability of natural
resources. Cleantech is also spurring new gredargobs in areas such as solar
installation and energy efficiency. ETAAC propos®sning programs to encourage the
development of green-collar jobs.

At present, the state is doing little to encourtigeemanufacturing of products in
California. In fact, it is possible that many Cleseh companies will locate their
manufacturing out-of-state while keeping their lepaatters and RD&D facilities in
California. The state can consider a variety obnemendations to make it more
economically attractive to both invent and manufeein California.

Summary

California has a prime opportunity to meet the aggive AB 32 goals. By acting sooner
rather than later, California can lower the costsansitioning to an economy less
dependent upon carbon and other GHG emitting ersrgsceSwhile reaping the
rewards of a more sustainable, efficient and cortiypeeconomic system. The
opportunities cut across all sectors examinedi;\BERAAC report — transportation,
industrial, energy, agriculture and forestry. Realele energy, alternative fuels, and
energy efficiency could create environmental béaeind jobs in all stages of economic
development, ranging from research and developtoemanufacturing and the rest of
equipment lifecycles.

Policy makers, industry and consumers must beanima that the long-term effects of
decisions made today will still be with us in 2030d in many cases, in 2050 and
beyond. Land-use decisions and choices about lemirie power generation
infrastructure will either help or hinder Califoa’s efforts to meet both the 2020 and
2050 GHG reduction targets. Development of newlkiof clean vehicles and other
transportation technologies over the next decadeditéate whether the state is on a
trajectory toward meeting the AB 32 mandates dinfabehind the curve on achieving
these critical long-range goals.

Californians are ready to respond to the challesfgaldressing climate change. Doing so
will require:
* continuing our long-standing commitment to envir@emtal policy and building
on the success of existing programs and regulations
e attracting private capital,
» developing and retaining new green collar jobs
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* continuing the business and technology innovatfonsvhich California is
famous.

In addition to mitigating the worst effects of che change, effective action can also
yield the co-benefits of cleaner air and new Cleantndustries and jobs here in the
state. The knowledge and products created in regpmnour climate policies can both
strengthen the California economy and strengthenndernational leadership on
environmental issues and climate change.

' Stern Review, 2006, Cabinet Office - HM Treasury
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