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The Fiscal and Economic Impact of the
California Global Warming Solutions Act (AB 32)
(Key Findings)

In our optimistic case, AB 32 will cost consumers $135.8 billion cumulatively by 2020. This is
equivalent to almost two-and-a-half times the annual spend on K-12 education.

Annual AB 32 direct costs total $35.3 billion in 2020. This is equivalent to about 40 percent
of California’s General Fund revenues, and exceeds the General Fund collections for Sales
and Use Tax, Corporation Tax, Motor Vehicle Fees, Insurance Tax, Estate Taxes, Liquor
Tax and Tobacco Tax combined.

26 percent of emissions reductions will stem from the economic slowing caused by AB 32.
AB 32 lowers California’s 2020 GSP by $153.2 billion, amounting to a loss of 5.6 percent of
GSP.

California will have 262,000 fewer jobs in 2020 because of AB 32.

By 2020, increased energy prices will increase household expenses for the average family
by $2,500 per year.

AB 32 will reduce state and local tax revenues by over $7.4 billion annually in 2020. $6.8
billion is lost from state revenues and $640 million from local revenues. The State losses are
roughly equivalent to the amount that is needed to fund the Governor’s entire Local
Realignment initiative or more than a decade of funding Children's Medical Services

program under the Department of Health Care Services.
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EXECUTIVE SUMMARY
ARB shall prepare and approve a scoping plan for achieving the
maximum technologically feasible and cost-effective reductions in
greenhouse gas emissions from sources or categories of sources
of greenhouse gases by 2020.
California Public Codes
Health and Safety Code (HSC) §38561
The Global Warming Solutions Act of 2006 (AB 32) propelled California to the forefront in
the fight against global warming. Specifically, AB 32 directed the California Air Resources Board
(ARB) to develop programs to reduce California’s Greenhouse Gas (GHG) emissions to 1990
levels by the year 2020 while balancing the environmental objective with the goal of maximizing
cost-effectiveness. ARB has completed two economic studies regarding its AB 32 Scoping Plan
— an initial economic analysis completed in September 2008 and an updated economic analysis
in March 2010. The result of ARB’s most current study indicates that AB 32 will reduce
California Gross State Product (GSP) by approximately 0.2 percent.
Since ARB’s last economic study in 2010, new information about the potential cost of AB 32
programs has come to light, including the following:
= New information about the impact of Pavley Il fuel efficiency rules on diesel trucks and
the cost of local implementation of SB 375 (Vehicle Miles Traveled reduction);
= New data, particularly in regards to the strength of the California economy and the
development speed and outlook for alternative fuel supply projections, such as low
carbon intensity gasoline and diesel alternatives; and
= New independent studies that shed light on the cost and economic impact of AB 32 in
California.
Andrew Chang & Company, LLC has been retained to provide policy makers with
information as it pertains to AB 32 cost and economic impact utilizing the most current

information available in a manner that is transparent and non-proprietary.



Direct Costs

AB 32 consists of seven main policies. This includes the Low Carbon Fuel Standard (LCFS),

Pavley Il Fuel Efficiency Standards (Pavley Il), SB 375 (VMT), the Renewable Portfolio

Standard (RPS), Combined Heat & Power (CHP), Efficiency Measures and Cap-and-Trade

(C&T). These policy levers impose direct costs on California in the form of higher commodity

costs, the cost of required technological changes and the cost of Cap-and-Trade compliance

credits and offsets as well as direct savings in the form of decreased demand for commodities.

Because of the tremendous amount of uncertainty in the AB 32 program, our analysis is based

on three scenarios as summarized in Table ES-1.

I

Summary

Table ES-1
Assumption by Case

Low Case

This case is most
comparable to ARB’s base
case scenario, with key

Optimistic Case

This case includes
realistic, but optimistic
assumptions for key cost

High Case

This case includes high,
but realistic assumptions
for key cost drivers

(relative to OECD U.S.
projection)

(50% to CA)

(50% to CA)

cost drivers added. drivers
Base 2020 Credit Price $25 $50 $100
Cellulosic Production 575% 150% 50%

(50% to CA)

Brazilian Ethanol Cost

Ample — Available at
standard market rates plus

Midpoint of Ample and

Impacted — Only available
at a significant premium,

Basis import cost Impacted the cost of replacement
P gasoline in Brazil
Biodiesel Premium $2.00 $2.50 $3.00
1%
3% 2.5% o o
Efficiency Growth (2% standard + 1% from (2% standard + .5% from (2% st_an_dard _h1 /oldu.e tlo
measures) measures) preexisting technologica

penetration)

SB 375

Fully Implemented (4%)

Half Implemented (2%)

Half Implemented (2%)
with increased transit need

Combined Heat and Power

CEC High Penetration

CEC Low Penetration

CEC Low Penetration

Our cumulative estimates of direct costs are shown in Figure ES-1 and ranges between

$85.2 billion in the Low Case to $245.3 billion in the High Case. In the Optimistic Case,

cumulative costs grow at an average rate of 70 percent per year and total $135.8 billion during




the first eight years of implementation. This is equivalent to almost two-and-a-half times the

current annual spend on K-12 education.

Figure ES-1

Cumulative Direct Costs by Case
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Figure ES-2 exhibits the annual direct costs of AB 32. Annual direct costs in 2020 range
from $17.7 billion to $63.3 billion. In the Optimistic Case, the direct annual cost of AB 32 grows
at an average rate of 37 percent and amounts to $35.3 billion in 2020. This is equivalent to
about 40 percent of California’s General Fund revenues, and exceeds the General Fund
collections for Sales and Use Tax, Corporation Tax, Motor Vehicle Fees, Insurance Tax, Estate

Taxes, Liquor Tax and Tobacco Tax.



Figure ES-2
Annual Direct Costs by Case
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Economic Impact
Our analysis shows that AB 32 reductions in GHG will come at significant cost to the state’s
economy. The second largest share of emissions reductions will stem from the economic

slowing caused by AB 32, while the larger share will be achieved by Cap-and-Trade, as

exhibited in Figure ES-3.



Figure ES-3
GHG Reductions by Source
(Optimistic Case)
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In the Optimistic Case, we find that AB 32 will cumulatively reduce 648 million tons of GHG
through 2020. Purchased offsets under Cap-and-Trade account for the largest share with 243
million tons, with an additional 35 million tons of reductions made by capped entities. An
additional 26 percent of the reduction, 167 million tons, will be due to economic slowdown
resulting from AB 32 and the decrease in transportation fuel consumption due to increased
costs and decreased earnings.

Figure ES-4 shows our estimate of AB 32’s impact on GSP. AB 32 lowers the projected
2020 GSP from $2.722 trillion to only $2.569 ftrillion, a loss of $153.2 billion in 2020. This
amounts to a loss of approximately 5.6 percent of GSP in the year 2020. This lost percentage of

GSP is roughly equivalent to California’s real GSP loss in the Great Recession from December

2007 to June 2009.



Figure ES-4
GSP Gains/(Losses) Resulting from AB 32
(Optimistic Case)
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Figure ES-5 shows the impact of AB 32 on California’s employment under our Optimistic
Case. California’s unemployment rate remains the third highest in the nation, making lost jobs a

significant concern.' AB 32 will cause a reduction of 262,000 jobs in 2020.

' Bureau of Labor Statistics, Regional and State Employment and Unemployment Summary, April 2012



Figure ES-5
Job Gains/(Losses) Resulting from AB 32
(Optimistic Case)
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Family Impact

The combined effects of AB 32 will significantly impact the average California family. AB 32
will drive a combination of increased prices for commodities, goods and housing and lost
earnings. By 2020, increased energy and transit prices will increase household expenses for the
average family by $2,500 per year as shown in Figure ES-6. This is nearly two and a half times
the monthly mortgage payment made by an average California family. When combined with the

lost earnings, AB 32 will cost the average California family almost $3,400 per year.
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Figure ES-6
Impact on Households Resulting from AB 32
(Optimistic Case)
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State and local government revenues were hit hard by the Great Recession. Budgets for
education, social services, law enforcement, parks and infrastructure have had to be cut
significantly. AB 32’s impact on the economy will likewise impact state and local revenues as
shown in Figure ES-7. AB 32 will reduce state and local tax revenues by over $7.4 billion
annually by 2020. $6.8 billion is lost from state revenues and $640 million directly from local
revenues. The State losses are roughly equivalent to the amount that is needed to fund the
Governor’s entire Local Realignment initiative or more than a decade of funding Children's

Medical Services program under the Department of Health Care Services.
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Figure ES-7
State and Local Revenue Gains/(Losses) Resulting from AB 32

(Optimistic Case)
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Conclusion

Our review using the most current resources available suggests that the cost and economic
impact of AB 32 will likely be significantly higher than what was reported by ARB in its base
case. Even under optimistic of circumstances, ARB’s implementation of AB 32 will lower
California’s 2020 GSP by 5.6 percent when costs are fully accounted.

At this critical junction, policy makers should consider if there are more cost-effective
solutions that may produce the same GHG reductions. As noted, AB 32 has a balanced
mandate to produce cost-effective solutions. However, despite the considerable amount of
research that has been produced or commissioned by ARB, no study has comprehensively
assessed whether ARB’s plan is indeed cost-effective. Because of the potential harms and

benefits that could emerge, policy makers should explore this issue in greater detail.

12
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1. Introduction

In 2006, Governor Arnold Schwarzenegger signed into law the Global Warming Solutions
Act (AB 32). At the time, California had already been perceived as leading the nation in energy
efficiency measures and environmental regulations as a whole with efforts such as fuel
efficiency standards for vehicles, emission reductions at California ports and goods movement
and regulation of diesel particulate matter. AB 32 now propelled California to the forefront in the
fight against global warming. Specifically, AB 32 directed the California Air Resources Board
(ARB) to develop programs to reduce California’s Greenhouse Gas (GHG) emissions to 1990
levels by the year 2020. Because of the potential to significantly harm the economy, the Act
further directed ARB to achieve reductions while minimizing costs. Specifically, the Act read,
"ARB shall prepare and approve a scoping plan for achieving the maximum technologically
feasible and cost-effective reductions in greenhouse gas emissions from sources or categories
of sources of greenhouse gases by 2020.”

Over the past five years ARB established a number of programs to meet its charge to
reduce GHG. Some of ARB’s programs promote existing technologies and best practices, such
as cogeneration of electricity and enhanced city and regional planning to reduce commuting.
Other ARB programs depend on the private sector’s ability to accelerate innovation and develop
new fuels in a cost effective manner. Yet another ARB program creates one-of-a-kind, new
markets to reduce carbon. Collectively, these programs will impact every major GHG source in
the state and the day-to-day activities of virtually every Californian.

To date, ARB has completed two comprehensive economic studies regarding its AB 32
programs — an initial economic analysis completed in September 2008 and an updated
economic analysis in March 2010. ARB has not completed a cost effectiveness study. The

result of its most current study indicates that AB 32 will reduce California Gross State Product

(GSP) by approximately 0.2 percent.

2 California Public Codes, Health and Safety Code (HSC) §38561
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Since the publication of ARB’s March 2010 study, new information about the potential cost

of AB 32 programs has come to light, including the following:

New information about the impact of Pavley Il fuel efficiency rules on diesel trucks, the
cost of local implementation of SB 375 (Vehicle Miles Traveled reduction) and the
efficacy of Cap-and-Trade;

New data, particularly in regards to the strength of the California economy and the
development speed and outlook for alternative fuels with supply projections, such as low
carbon intensity gasoline and diesel alternatives; and

New independent studies that shed light on the cost and economic impact of AB 32 in

California, such as the recent Boston Consulting Group report on LCFS.

Andrew Chang & Company, LLC has been retained to provide policy makers with

information as it pertains to AB 32 cost and economic impact. Specifically, we are charged with

answering the following questions:

What does the current literature say about the cost and economic impact of GHG
reduction programs? How does ARB’s analysis of AB 32 compare with other similar
studies?

Does ARB’s most current analysis adequately reflect the current program and market
situation? What should be addressed to provide a more current appraisal of AB 32
costs? How would this change the assessment of AB 32’s impact on the California
economy?

Can ARB’s AB 32 programs collectively be construed to be the lowest cost program?

This report is broken out into 8 sections. This section frames the report for the reader.

Section 2 provides an overview of the study approach and methodology. Section 3 provides a

summary of GHG regulations nationally and internationally. The fourth section provides an

overview of existing literature and research to better understand how ARB’s analysis compares

to other research. In section 5 we review ARB’s analysis, with a focus on how their results and

14



assumptions compare to the literature and how current technology, policy and economic
outlooks might shift those assumptions. The sixth section gives an overview of the results of our
independent analysis of the costs, economic impact and cost-effectiveness of ARB’s outlined
program. The seventh section discusses the policy implications of these results. Section 8

consists of technical appendices which are referenced in the main body of the report.
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2. Approach

Our study was conducted in four phases as shown in Figure 2.1 below.

Figure 2.1
Model Architecture

Phase I: Phase II: Phase IlI: Phase IV:
Literature & Model Collect Data Construct -
) SME Review
Review for Model Impact Models
Duration: = 215-3/9 = 3/10-5/11 = 4114 - 5/11 = 5/12-6/26
Goals: = Ensure that consultants = Review data on costs and = Establish total impacts to = Receive subject-matter
and staff understand roles implementation state and local economy expertfeedback
andfinalize protocols = Understand and determine = Establish total impacts to = Finalize all reports in
* Benchmarkand set data direct costs of AB 32 policy public sector in costs and conjunctionwith client
targets implementation lostrevenue = Establish total impacts to
business and industry
Key = Collect, review, and = Collect, review, and catalog = Construct market impact = Draftfinal study
Activities: summarize current data from public and sub-models = Engage selected peer
literature from internet, private agencies = Construct economic impact reviewers
Lexis-Nexis, testimony, and = Analyze varying forecasts sub-models = Validate model findings,
scholarly sources = Establish electricity mix = Construct state and local troubleshoot as necessary
= Draftliterature review of AB forecasts for baseline and governmentimpact sub- = Review and finalize AB 32
32 policy levers AB 32 levers models report with Project
* Review ARB and other = Develop models for = Construct state and local Manager
models and provide critical electricity, water, natural governmentrevenue
assessmentas necessary gas, and transportation fuel impact sub-models
= Make necessary edits and costs = Construct private sector
finalize = Establish AB 32 impacts on and all other impacts
per-unit costs
Deliverables: * Project kickoff documents » Draftmodels of selected = Review of market impacts = Review of government

* Review with Project

Manager

AB 32 policy levers

» Summary description of all

data

with Project Manager

= [nitial report for review

impacts with Project
Manager

= Final Report

The first half of Phase | focused on reviewing the current literature surrounding AB 32
specifically and GHG reductions in general. We reviewed academic research, government
reports and expert testimony provided to the ARB. During the second half of Phase |, we
reviewed the data and the available information regarding ARB’s fiscal and economic impact
models. Our focus on Phase | was to develop insights into the strengths and opportunities for
improvement to ARB’s analysis. We specifically leveraged existing literature and testimony to
identify cost and benefits categories that were not included in ARB’s 2010 analysis to make the
model more robust and more inclusive of all AB 32 costs and benefits. Moreover, we also
identified relevant data sources that may not have been available when ARB conducted its
study in 2010.

Phase Il focused on developing an understanding of data sources pertaining to the AB 32

program and its fiscal and economic impact. We identified the most credible sources of data

16



currently available and relied exclusively on publicly available data, primarily from government
sources.

During Phase lll, we constructed the fiscal and economic models used to provide our
independent assessment of AB 32. Our model consists of 24 interacting models that measure
the combined impacts of AB 32. While most studies consider AB 32 policies in isolation, our
analysis shows the combined effects of the various policies interacting together with the
California economy as a whole.

Phase IV of our study consists of a subject matter expert review of our approach,
methodology and estimation model. We were benefitted from input provided by key subject
matter experts from industry, the academic community and consulting community to help us
improve our models for which we are grateful. We provided complete documentation to each of
our reviewers, which is included in the appendix. Our model documentation is comprehensive
and transparent. The assumptions, data and calculations are documented to provide readers
the ability to recreate the model to verify results or modify the model to test the impacts of shifts

in policies or assumptions.
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3. AB 32 and Greenhouse Gas Regulations in North America

Under AB 32, ARB is charged with establishing the major milestones and programs to

achieve the GHG reduction goals. The various programs and regulations that ARB has

developed as a part of AB 32 implementation are collectively known as the AB 32 Scoping Plan.

The Scoping Plan contains the main policy levers ARB will use to reduce the GHG emissions.

Additionally, the Scoping Plan includes an official assessment of the costs and economic

impacts of the adopted programs. The Scoping Plan has seven GHG reduction policy levers

that ARB is relying upon to achieve the targeted GHG reductions. Table 3.1 summarizes the

policy levers established by ARB.

Policy Lever

Table 3.1
AB 32 Policy Levers

Description

Low Carbon Fuel
Standard (LCFS)

The LCFS calls for a reduction of at least 10 percent in the carbon intensity of
California’s transportation fuels by 2020.

Pavley Il Fuel Standards
(Pavley I1)

The Pavley Il Fuel Standards would establish a vehicle fleet efficiency of 42.5 miles
per gallon by the year 2020 and reduce total GHG emissions by 45 percent, or 31.7
MMT of CO2 and account for over 18 percent of the 2020 emissions goal.

Vehicle Miles Traveled
(VMT)

SB 375 requires local and regional planning bodies to consider GHG emissions
when making planning decisions. Within this scope, it directs ARB to establish
regional GHG reduction targets.

Renewable Portfolio
Standard (RPS)

The RPS would mandate a minimum of 33 percent of all energy used in California
must come from a renewable resource, defined as wind, biomass/biogas,
geothermal, solar thermal, small hydroelectric and distributed renewables.

Combined Heat &
Power (CHP)

CHP systems, also referred to as cogeneration, generate electricity and useful
thermal energy in an integrated system. ARB’s Climate Change Scoping Plan
targets 4,000 MW of capacity, 30,000 GWh and 6.7 MMT of CO2 emissions
reduction from CHP by 2020.

Efficiency Measures

ARB assumes current and potential efficiency programs can be expanded to
achieve a specified GHG emission reduction above and beyond current Federal
requirements.

Cap-and-Trade (C&T)

As a core component of AB 32, ARB established a Cap-and-Trade system, which
places a cap on the electrical, transportation fuel, natural gas and large industry
sectors. Emission credits are issued primarily through an auction and may be traded
among parties. The cap tightens annually, intending to reduce emissions to 1990
levels by 2020.

SOURCE: ARB Scoping Plan
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Low Carbon Fuel Standard

The goal of LCFS is to reduce the carbon intensity of transportation fuels by at least ten
percent by 2020 as called for by Governor Arnold Schwarzenegger in Executive Order S-01-07.
In the initial scoping plan, ARB accounts for a 15 MMTCOZ2E (Million Metric Tonnes of Carbon
Dioxide Emissions) reduction from this policy alone.

LCFS is developing on a regional basis in the United States, as shown in Figure 3.1 below.
California, once again, leads the effort in adopting LCFS and remains the only state with a low
carbon fuel standard.® Of those states that considered developing an LCFS, eleven states are
currently in the process of developing an LCFS and the remaining twelve have abandoned

developing a standard citing high costs.*

Figure 3.1
LCFS Status by State

[ Considering LCFS
B Discontinued LCFS
[l !mplementing LCFS

Source: Pew Center for Climate and Energy Solutions

As noted in Figure 3.2 below, California’s demand for 2" generation biofuel exceeds
U.S. production by more than 100 percent. In addition, even if European and Japanese 2™
generation biofuel production are accounted for, California’s demand alone still exceeds
combined production by almost 20 percent. The availability of 2" generation biofuels will

become more problematic if and/or when other states adopt a low carbon fuel standard, as

j "Low Carbon Fuel Standard," Pew Center for Climate and Energy Solutions, October 31, 2011
ibid.
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the U.S. combined demand for biofuels would exceed domestic supply by more than 400
percent. This does not include standards that may be implemented in Canada or the EU,
which would further increase the demand for limited availability low carbon fuels.

Figure 3.2
2" Gen Biofuel Demand and Projected Production

6 -
2nd Gen Biofuels Needed to Meet LCFS at Current Demand

Additional Stateg

Billion Gasocline Gallon Equivalents
(9]
1

Projected 2" Gen Bicfuel Production

[

LCFS Demand us. E.U. Japan

SOURCE: U.S. Energy Information Administration, "State Energy Data System: 2010 Estimates," U.S.
Department of Energy, June 2012, OECD-FAQ Agricultural Outlook 2011. Based on current annual demand and
California’s 2020 LCFS

Pavley Il

In 2002, AB 1493 was passed into law and directed ARB to adopt vehicle standards that
lowered GHG emissions to the maximum extent technologically feasible, beginning with the
2009 model year. These regulations, which are now known as “Pavley I” fuel standards, were
adopted in 2004 and incorporate both performance standards and market-based compliance
mechanisms. As part of the AB 32 Scoping Plan, ARB adopted a second phase of the Pavley

regulations, known as “Pavley II” to increase fuel efficiency to 42.5 miles per gallon by 2020.
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Vehicle Miles Traveled

SB 375 (Steinberg) was signed into law in September 2008 and established mechanisms for
the development of regional targets for reducing passenger vehicle GHG emissions. The
legislation sets out goals for regions to integrate development patterns and transportation
network in a way that the reduction of GHG emissions reductions while meeting housing needs
and other regional planning objectives.

The legislation also required ARB to develop, in consultation with metropolitan planning
organizations, passenger vehicle GHG emissions reduction targets for 2020 and 2035 by
September 2010. It also provides incentives, such as relief from certain California
Environmental Quality Act (CEQA) requirements for development projects that are consistent
with regional plans that achieve the targets.

Renewable Portfolio Standard

The policy began in 2002 when California established a Renewables Portfolio Standard
(RPS) Program with the goal of 20 percent of the state's retail sales of electricity coming from
renewable energy by 2017. The success of that effort led to further legislation that increased the
targets of the program. Renewable energy includes (but is not limited to) wind, solar,
geothermal, small hydroelectric, biomass, anaerobic digestion and landfill gas. The AB 32
Scoping Plan anticipated that California would have 33 percent of its electricity provided by
renewable resources by 2020.

Combined Heat and Power

Combined heat and power (CHP), also referred to as cogeneration, produces electricity and
thermal energy in an integrated system on development sites. The purpose of this policy is to
reduce the need to expand or build new power plants and reduce the cost of transmission. The
target for the program is to provide an additional 4,000 megawatts of installed CHP capacity by

2020. To encourage deployment, the state has considered incentives or mandates where
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appropriate, such as utility-provided incentive payments, the creation of a CHP portfolio
standard, transmission and distribution support payments and the use of feed-in tariffs.
Efficiency Measures

Efficiency measures refer to a series of strategies to reduce GHG emissions through
improved energy usage, technological advancement and strategic building and utility standards
targeted at the industrial, agricultural, commercial and residential end-use sectors.

Key energy efficiency strategies include "zero net energy" buildings, more stringent building
codes and appliance efficiency standards, broader standards for new types of appliances and
for water efficiency, voluntary and mandatory whole-building retrofits for existing buildings, more
aggressive utility programs to achieve long-term savings, local government programs to tap into
local authority over planning, development and code compliance and additional industrial and
agricultural efficiency initiatives.

Cap-and-Trade

Twenty-two states have, at one time or another, joined regional GHG Cap-and-Trade
markets. Moreover, 11 other states have considered joining regional markets. Several Mexican
states and Canadian provinces have also considering joining Cap-and-Trade markets. Figure
3.3 shows the three major regions that have been involved in developing Cap-and-Trade

markets.

22



Figure 3.3
Regional Cap-and-Trade Programs

Midwestern Regional
Greenhouse Gas
Reduction Accord

Western
Climate
Initiative

Regional
Greenhouse
Gas Initiative

“ ¥ PL-] Q“b
P it {» U.S. Regional Cap-and-Trade Programs
Light-colored states in each region are program observers

SOURCE: World Resources Institute

The Western Climate Initiative was founded by Arizona, California, New Mexico, Oregon and
Washington in 2007. By 2010, the Initiative grew to include Utah and Montana as well as four
Canadian provinces as members; six additional states, one province and six Mexican states
joined the Initiative as formal observers. However, by the end of 2011, California was the sole
remaining U.S. state, the other states dropping due to costs and concerns about Cap-and-Trade
implementation. Today, California and Quebec are the only entities that are actively participating
in the Western Climate Initiative.

lllinois, lowa, Kansas, Minnesota, Michigan and the Canadian province of Manitoba formed
the Midwestern Regional Greenhouse Gas Reduction Accord in 2007. Indiana, Ohio, South
Dakota and the province of Ontario joined as observers. Although implementation was
envisioned to begin in 2010, no action has been taken to date. Accord members cite that they
have not gone further because the Federal government has signaled that it may develop a
program. However, no Federal program is imminent and no member states are currently

actively pursuing Cap-and-Trade.
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The Regional Greenhouse Gas Initiative (RGGI) was founded by nine Northeast and Mid-
Atlantic states. Pennsylvania and three Canadian provinces are observers and New Jersey
removed itself in 2011. RGGI implemented a limited GHG Cap-and-Trade system for power

plants only, with the revenues primarily directed to efficiency programs.
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4. Literature Review

Of the more than 120 academic sources reviewed, only 3 studies comprehensively assess
AB 32’s costs and economic impacts. The vast majority of studies were limited to specific AB 32
policy levers. It should be noted that SB 375, Pavley Il and Efficiency Measures have only been
analyzed by ARB and Berkeley/Roland-Holst, which reportedly share some architectural

similarities. The range of impacts the studies reviewed are summarized in Table 4.1 below.

Table 4.1
Literature Projections by Program

LCFS $0° $7.9 Bilion | $19.4 Billion®
Pavley Il ($1.6 BiIIion)d ($1.3 Billion) ($1.1 Billion)’
VMT (SB 375) ($9.6 BiIIion)d ($4.8 Billion) $0°

RPS $1.7 Billion~ $3.8 Billion” $6.1 Billion'
CHP ($1.4 Bilion)” | $0.2Billon' | $1.5 Billion"
Efficiency ($4.0 BiIIion)d ($2.3 Billion) ($0.6 Billion)
C&T $7.3 Billion" $18.7 Billion | $73.0 Billion~
Total ($7.6 Billion) | $22.2Bilion | $98.3 Billion

NOTE: All figures are in 2012 dollars.

SOURCE: a) Roland-Holst, David, "Energy Prices & California’s Economic Security Prepared," Next 10,
October 2009; b) Canes, M. and Murphy, E., “Economics of a National Low Carbon Fuel Standard,” Marshall
Institute, 2009; c) Bernstein, P.M., et al, “Program on Technology Innovation: Economic Analysis of
California Climate Initiatives: An Integrated Approach”, Electric Power Research Institute/Charles River
Associates, June 2007; d) Air Resources Board, “Updated Economic Analysis of California’s Climate
Change Scoping Plan,” March 2010; e) California Public Utilities Commission, “33 Percent RPS Calculator,”
July 2009; f) Norwood, Zack, et. al., "Assessment Of Combined Heat And Power System 'Premium Power'
Applications In California," Lawrence Berkeley National Laboratory, Environmental Energy Technologies
Division, June 1, 2010; g) Tanton, T., “An Estimate of the Economic Impact of A Cap-and-Trade Auction Tax
on California,” AB 32 Implementation Group/T2 & Associates, March 2010;

In aggregate, the costs for AB 32 programs range from saving $7.6 billion to costing
consumers $98.3 billion, representing over a $100 billion discrepancy in estimates. 74 percent
of the total cost discrepancy stem from disagreements on Cap-and-Trade costs. The greatest
consensus on program costs relate to Pavley Il. However, as noted above, estimates of Pavley

Il costs are limited in number.
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Low Carbon Fuel Standard

The literature surrounding LCFS is robust and generally demonstrates a consensus that
LCFS as mandated by ARB will be expensive to implement.’ The development of LCFS is
highly dependent on the creation of a new low carbon intensity fuel market that does not exist at
scale today. In a subsequent study, ARB found that a sustainable LCFS program is dependent
on a “complete technology shift future.”® Additionally, the National Research Council found that
an LCFS market would not be met without substantial technological advances. The study also
noted that even with technological advances, biofuels are not economically competitive with
gasoline.’

Studies assessing a national LCFS program similarly conclude that there are significant
issues with implementing LCFS. One study found that a national LCFS would cost $65.5 billion
annually.® Another study found that a nationwide LCFS would result in 2.3 - 4.5 million jobs lost
by 2025 and a 2 - 3 percent decline in GDP.°? Studies also point out that LCFS may not
effectively reduce overall GHG emissions because GHG emission reductions from LCFS use
would be offset by increased emission elsewhere. In order for real reductions to be achieved,

gasoline that is not consumed in California due to the LCFS would have to also not be

® National Research Council, “Renewable Fuel Standard: Potential Economic and Environmental Effects
of U.S. Biofuel Policy,” Committee on Economic and Environmental Impacts of Increasing Biofuels
Production, 2011; Schremp, G. “Low Carbon Fuel Standard (LCFS) Analysis & Compliance Costs: Role
of Alternative Fuels in California’s Transportation Energy Future,” California Energy Commission,
November 24, 2011; Lyons, J. and Daly, A., “Preliminary Review of the ARB Staff Analysis of ‘lllustrative’
Low Carbon Fuel Standard (LCFS) Compliance Scenarios - Draft,” Sierra Research Inc, December 2011;
Farrell, A.E. and Sperling, D., “A Low Carbon Fuel Standard for California: Part 1: Technical Analysis,”
California Energy Commission, August 2007

® Air Resources Board, “Low Carbon Fuel Standard 2011 Program Review Report,” December 2011

” National Research Council, “Renewable Fuel Standard: Potential Economic and Environmental Effects
of U.S. Biofuel Policy,” Committee on Economic and Environmental Impacts of Increasing Biofuels
Production, 2011

® Canes, M. and Murphy, E., “Economics of a National Low Carbon Fuel Standard,” Marshall Institute,
2009

o Montgomery, D., et al, “Economic and Energy Impacts Resulting from a National Low Carbon Fuel
Standard,” Consumer Energy Alliance/Charles River Associates, June 2010
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consumed elsewhere. A number of studies found that this is unlikely which would result in no
net change in GHG emissions."®
Pavley Il

Literature on Pavley Il passenger standards is abundant. Since Pavley Il mandates
improved fuel efficiency, every study found that it will result in significant savings from
decreased fuel consumption by passenger vehicles. The National Bureau of Economic
Research estimated that Pavley Il would save 162 million gallons of gasoline.”” A U.C. Berkeley
study found that it would result in $11 billion in fuel savings.'® A Next 10 study found more
modest results of $1.6 billion.™

In addition to the savings, there will likely be costs to design and manufacture the more
efficient vehicles. ARB’s Economic and Allocation Advisory Committee cautioned that ARB
failed to provide an analysis to justify its assessment of costs and that their results are likely
overly optimistic.” Next 10 estimated a cost of $2,010 per vehicle." The National Bureau of

Economic Research estimated that these costs would amount to $9.67 per gallon of fuel

'% Canes, M. and Murphy, E., “Economics of a National Low Carbon Fuel Standard,” Marshall Institute,
2009; Holland, S.P., et al, “Greenhouse Gas under Low Carbon Fuel Standards?” American Economic
Journal: Economics Policy, 2009; National Research Council, “Renewable Fuel Standard: Potential
Economic and Environmental Effects of U.S. Biofuel Policy,” Committee on Economic and Environmental
Impacts of Increasing Biofuels Production, 2011

1 Goulder, Lawrence H., Mark R. Jacobsen and Arthur A. van Benthem. "Unintended Consequences
From Nested State & Federal Regulations: The Case of the Pavley Greenhouse-Gas-Per-Mile Limits.
National Bureau Of Economic Research, September 2009

'2 Zabin, Carol and Andrea Buffa. "Addressing The Employment Impacts Of AB 32, California’s Global
Warming Solutions Act." UC Berkeley Center for Labor Research and Education, February 2009

'3 Roland-Holst, David. "Energy Prices & California’s Economic Security Prepared.” Next 10, October
2009

¥ "Comments on the ARB’s Updated Economic Impacts Analysis." Economic and Allocation Advisory
Committee, California Environmental Protection Agency, April 18, 2010

'* Roland-Holst, David. "Energy Prices & California’s Economic Security Prepared." Next 10, October
2009
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saved.'® The National Highway Transportation Safety Administration estimated additional costs
starting at $151 per vehicle in 2017 increasing to $820 by 2020.""

Though the literature on Pavley |l passenger standards is readily available, literature
concerning the Pavley Il commercial diesel standards is limited. We have only obtained a study
by the National Highway Traffic Safety Administration regarding this issue. That study estimates
that Pavley Il commercial diesel standards will result in costs amounting to $6,000 and $7,000
per vehicle.

Vehicle Miles Traveled (SB 375)

Literature on the viability of SB 375 is currently very limited. SB 375 program details are
currently being crafted by local governments, which make it difficult to determine levels of
effectives and to estimate cost. However, despite the CARB’s current assessment that SB 375
will be cost-free and yield substantial savings, localities have noted that potentially significant
costs for infrastructure and public transport development are needed to effectuate SB 375."
Renewable Portfolio Standard

The literature suggests that consensus is limited regarding the costs and the economic
impact of RPS. Some studies show that it could offer significant savings, while others show that
it will bring significant costs. The Union of Concerned Scientists estimates that it will yield $14.9
billion in new capital investment in renewable energy and create an additional $631 million in
property tax revenue. In total it will lead to $1.85 billion in lower electricity and natural gas bills

by 2020 (growing to $3.82 billion by 2030) and create 16,000 new jobs from renewable energy

16 Goulder, Lawrence H., Mark R. Jacobsen and Arthur A. van Benthem. "Unintended Consequences
From Nested State & Federal Regulations: The Case of the Pavley Greenhouse-Gas-Per-Mile Limits."
National Bureau Of Economic Research, September 2009

' National Highway Traffic Safety Administration, “Corporate Average Fuel Economy for MY 2017-MY
2025 Passenger Cars and Light Trucks: Preliminary Regulatory Impact Analysis,” 2011

'® National Highway Traffic Safety Administration, “Final Rulemaking to Establish Greenhouse Gas
Emission Standards and Fuel Efficiency Standards For Medium and Heavy-Duty Engines and Vehicles;
Regulatory Impact Analysis,” 2011

19 Elkind, E., “The Myth of SB 375,” Legal Planet, September 2010; Shigley, P., “Bureaucratic Compliance
With SB 375 May Not Reduce Driving,” California Planning and Development Report, July 2009
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development, $704 million in state income and $539 million in GSP.%° Conversely, Resources
for the Future found that an RPS could cost consumers $3.3 billion, while reducing emissions by
89 million tons. Other studies generally rest between the two extremes.?’
Combined Heat and Power

Literature on the impact of Combined Heat and Power is limited. The literature suggests that
ARB’s assumptions were overly optimistic and that penetration to the point they anticipated is
not readily feasible.”? ARB agrees with this assessment and did not model full CHP penetration
in the Updated Economic Analysis.?®> The California Energy Commission found that penetration
would likely range between 12,317 GWh and 42,228 GWh by 2030 at a cost of between $3.1
and $7.2 billion in 2012 dollars.**
Efficiency Measures

Literature on Efficiency Measures is also limited. McKinsey & Company’s Abatement Curve
shows that there are 4.5 Gigatons of potential abatement in North America due to technological
innovations. They estimate that this would cost approximately $35 per ton per year to achieve
these reductions.? It should be noted that a previous McKinsey report, focusing on the United

States found that the western region has far less abatement potential than the nation overall

20 "Cashing In on Clean Energy." Union of Concerned Scientists. July 2007

2 Energy and Environmental Economics, Inc., Aspen Environmental Group. "33% Renewables Portfolio
Standard: Implementation Analysis Preliminary Results." California Public Utilities Commission, June
2009; Mahone, A., C.K. Woo, J. Williams, I. Horowitz. "Renewable portfolio standards and cost-effective
energy efficiency investment." Energy Policy, Volume 37, Issue 3, March 2009, Pages 774-777

%2 |CF International. "CHP Market Assessment." Integrated Energy Policy Report Committee

Combined Heat and Power Workshop, California Energy Commission, July 23, 2009; Stadler, Michael.
"The CO2 Reduction Potential of Combined Heat and Power in California's Commercial Buildings." Clean
Tech Law & Business journal, 2010

%% California Air Resources Board, “Updated Economic Analysis of California’s Climate Change Scoping
Plan,” March 2010

% CEC, “Combined Heat And Power: Policy Analysis And 2011 — 2030 Market Assessment,” February
2012

2 McKinsey & Company, “Impact of the financial crisis on carbon economics: Version 2.1 of the Global
Greenhouse Gas Abatement Cost Curve,” 2010
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and that this potential is concentrated in the electricity generation sector, which is separate from
these measures.?®
Cap-and-Trade

A number of forecasts exist for national Cap-and-Trade models, while a smaller number
have been produced for California specifically. California GSP impacts range from +.2 percent
to -2.2 percent in 2020,%” while national GDP impacts range as high as a loss of 3.8 percent.?®
Projected credit prices range from $20 to $214 per ton.?

Studies show a wide variety of potential price points for carbon offsets. The ARB study

shows a projected range between $20 and $162/ton in 2020* and The Brattle Group assumes

% McKinsey and Company, “Reducing U.S. Greenhouse Gas Emissions: How Much at What Cost?” U.S.
Greenhouse Gas Abatement Mapping Initiative, December 2007

%" California Air Resources Board, “Updated Economic Analysis of California’s Climate Change Scoping
Plan,” March 2010; Roland-Holst, D., “Energy efficiency, innovation and job creation in California,” Center
for Energy, Resources and Economic Sustainability, October 2008; Bernstein, P.M., et al, “Program on
Technology Innovation: Economic Analysis of California Climate Initiatives: An Integrated Approach”,
Electric Power Research Institute/Charles River Associates, June 2007; Tanton, T., “An Estimate of the
Economic Impact of A Cap-and-Trade Auction Tax on California,” AB 32 Implementation Group/T2 &
Associates, March 2010

%% U.S. Environmental Protection Agency, Office of Atmospheric Programs, “EPA Analysis of the Low
Carbon Economy Act of 2007,” January 2008; U.S. Environmental Protection Agency, Office of
Atmospheric Programs, “EPA Analysis of the Lieberman-Warner Climate Security Act of 2008,” March
2008 Congressional Budget Office, “The Economic Effects of Legislation to Reduce Green-House Gas
Emissions,” September 2009; Congressional Budget Office, “The Economic Effects of Legislation to
Reduce Green-House Gas Emissions,” September 2009

%% California Air Resources Board, “Updated Economic Analysis of California’s Climate Change Scoping
Plan,” March 2010; Roland-Holst, D., “Energy efficiency, innovation and job creation in California,” Center
for Energy, Resources and Economic Sustainability, October 2008; Bernstein, P.M., et al, “Program on
Technology Innovation: Economic Analysis of California Climate Initiatives: An Integrated Approach”,
Electric Power Research Institute/Charles River Associates, June 2007; Weiss, J. and Sarro, M., “The
Economic Impact of AB 32 on California Small Businesses,” Union of Concerned Scientists/The Brattle
Group, December 2009; Weiss, J. and Sarro, M., “The Economic Impact of AB 32 on California Small
Businesses: An Update,” Union of Concerned Scientists/The Brattle Group, October 2010; Tanton, T.,
“An Estimate of the Economic Impact of A Cap-and-Trade Auction Tax on California,” AB 32
Implementation Group/T2 & Associates, March 2010; U.S. Environmental Protection Agency, Office of
Atmospheric Programs, “EPA Analysis of the Low Carbon Economy Act of 2007,” January 2008; U.S.
Environmental Protection Agency, Office of Atmospheric Programs, “EPA Analysis of the Lieberman-
Warner Climate Security Act of 2008,” March 2008; Congressional Budget Office, “The Economic Effects
of Legislation to Reduce Green-House Gas Emissions,” September 2009; Johnston, L., et al, “2011
Carbon Dioxide Price Forecast,” Synapse Energy Economics, Inc, February 2011; Economic and
Allocation Advisory Committee, “Allocation Emissions Allowances Under a California Cap-and-Trade
Program,” Recommendations to the California Air Resource Board and California Environmental
Protection Agency, March 2010

% Air Resources Board, “Updated Economic Analysis of California’s Climate Change Scoping Plan,”
March 2010
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a range between $42 and $100/ton in 2020°" in its AB 32 specific analyses. Synapse projects a
range between $27 and $71/ton in 2020%, the EIA and EPA project levelized costs of between
$15 and $90/ton.*® Another study projects possible prices as high as $214.% Every analysis
makes clear that the price can vary greatly based on specific policy maker decisions, economic

impacts and varying levels of technological development.®

Key drivers of price include the
amount of offsets available, a factor particularly driven by the allowance of international offsets

and command and control measures in addition to cap and trade.*® The CBO found that offsets

" Weiss, J. and Sarro, M., “The Economic Impact of AB 32 on California Small Businesses: An Update,”
Union of Concerned Scientists/The Brattle Group, October 2010

%2 Johnston, L., et al, “2011 Carbon Dioxide Price Forecast,” Synapse Energy Economics, Inc, February
2011

¥ U.S. Environmental Protection Agency, Office of Atmospheric Programs, “EPA Analysis of the Low
Carbon Economy Act of 2007,” January 2008; U.S. Environmental Protection Agency, Office of
Atmospheric Programs, “EPA Analysis of the Lieberman-Warner Climate Security Act of 2008,” March
2008

% Economic and Allocation Advisory Committee, "Comments on the ARB’s Updated Economic Impacts
Analysis," California Environmental Protection Agency, April 18, 2010

% California Air Resources Board, “Updated Economic Analysis of California’s Climate Change Scoping
Plan,” March 2010; Roland-Holst, D., “Energy efficiency, innovation and job creation in California,” Center
for Energy, Resources and Economic Sustainability, October 2008; Bernstein, P.M., et al, “Program on
Technology Innovation: Economic Analysis of California Climate Initiatives: An Integrated Approach”,
Electric Power Research Institute/Charles River Associates, June 2007; Weiss, J. and Sarro, M., “The
Economic Impact of AB 32 on California Small Businesses,” Union of Concerned Scientists/The Brattle
Group, December 2009; Weiss, J. and Sarro, M., “The Economic Impact of AB 32 on California Small
Businesses: An Update,” Union of Concerned Scientists/The Brattle Group, October 2010; Tanton, T.,
“An Estimate of the Economic Impact of A Cap-and-Trade Auction Tax on California,” AB 32
Implementation Group/T2 & Associates, March 2010; U.S. Environmental Protection Agency, Office of
Atmospheric Programs, “EPA Analysis of the Low Carbon Economy Act of 2007,” January 2008; U.S.
Environmental Protection Agency, Office of Atmospheric Programs, “EPA Analysis of the Lieberman-
Warner Climate Security Act of 2008,” March 2008; Johnston, L., et al, “2011 Carbon Dioxide Price
Forecast,” Synapse Energy Economics, Inc, February 2011; Taylor, M., “Evaluating the Policy Trade-Offs
in ARB’s Cap-and-Trade Program,” Legislative Analyst’'s Office, February 2012; Economic and Allocation
Advisory Committee, “Allocation Emissions Allowances Under a California Cap-and-Trade Program,”
Recommendations to the California Air Resource Board and California Environmental Protection Agency,
March 2010

% California Air Resources Board, “Updated Economic Analysis of California’s Climate Change Scoping
Plan,” March 2010; Roland-Holst, D., “Energy efficiency, innovation and job creation in California,” Center
for Energy, Resources and Economic Sustainability, October 2008; Bernstein, P.M., et al, “Program on
Technology Innovation: Economic Analysis of California Climate Initiatives: An Integrated Approach”,
Electric Power Research Institute/Charles River Associates, June 2007; Weiss, J. and Sarro, M., “The
Economic Impact of AB 32 on California Small Businesses,” Union of Concerned Scientists/The Brattle
Group, December 2009; Weiss, J. and Sarro, M., “The Economic Impact of AB 32 on California Small
Businesses: An Update,” Union of Concerned Scientists/The Brattle Group, October 2010; Tanton, T.,
“An Estimate of the Economic Impact of A Cap-and-Trade Auction Tax on California,” AB 32
Implementation Group/T2 & Associates, March 2010; U.S. Environmental Protection Agency, Office of
Atmospheric Programs, “EPA Analysis of the Low Carbon Economy Act of 2007,” January 2008; U.S.
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t 3" while another comment stated that the most cost efficient

could reduce costs by 70 percen
renewable energy sources have already been developed.®®

Regulations will impact certain industries far more than others. Energy intensive industries,
such as refining and commercial transportation will likely be the hardest hit and many small
businesses, such as laundry and dry cleaning, are also particularly energy intensive.* Several
studies found that a price safety valve or similar policy could stabilize the market and limit
potential harm.*

Contract or resource shuffling could make California’s imports appear to be cleaner, but

provide no net difference in emissions as higher emission power is sold in locations without

emission regulations. Leakage is a significant risk. Reports state that it would not only

Environmental Protection Agency, Office of Atmospheric Programs, “EPA Analysis of the Lieberman-
Warner Climate Security Act of 2008,” March 2008; Johnston, L., et al, “2011 Carbon Dioxide Price
Forecast,” Synapse Energy Economics, Inc, February 2011; Taylor, M., “Evaluating the Policy Trade-Offs
in ARB’s Cap-and-Trade Program,” Legislative Analyst’s Office, February 2012; Economic and Allocation
Advisory Committee, “Allocation Emissions Allowances Under a California Cap-and-Trade Program,”
Recommendations to the California Air Resource Board and California Environmental Protection Agency,
March 2010; Rothrock, D. and Burgat, M., “AB 32 Implementation Group's letter to CARB regarding its
Cap-and-Trade preliminary draft regulation,” AB 32 Implementation Group, January 2010; AB 32
Implementation Group, “Backgrounder: AB 32’s Economic Analysis Tens of Billions in Hidden Costs,”
September 2008; Cutter, B., et al, “Rules of the Game: Examining Market Manipulation, Gaming and
Enforcement in California’s Cap-and-Trade Program,” Emmett Center on Climate Change and the
Environment, August 2011; Tansey, J., “Re: ARB Cap and Trade ‘Alternatives’,” Comments on the
Supplement to the AB 32 Scoping Plan FED, July 2011; Coleman, B.M., “CalChamber’s Comments on
the Supplement to the AB 32 Scoping Plan Functional Equivalent Document as Released June 13, 2011,”
California Chamber of Commerce, July 2011

3 Congressional Budget Office, “The Economic Effects of Legislation to Reduce Green-House Gas
Emissions,” September 2009

% Busterud, J.W., “Re: PG&E’s Comments on the California Air Resources Board’s 11/16/09 Workshop
on AB 32 Economic Analysis,” PG&E, December 2009

% California Air Resources Board, “Updated Economic Analysis of California’s Climate Change Scoping
Plan,” March 2010; Roland-Holst, D., “Energy efficiency, innovation and job creation in California,” Center
for Energy, Resources and Economic Sustainability, October 2008; Bernstein, P.M., et al, “Program on
Technology Innovation: Economic Analysis of California Climate Initiatives: An Integrated Approach”,
Electric Power Research Institute/Charles River Associates, June 2007; Weiss, J. and Sarro, M., “The
Economic Impact of AB 32 on California Small Businesses,” Union of Concerned Scientists/The Brattle
Group, December 2009; Weiss, J. and Sarro, M., “The Economic Impact of AB 32 on California Small
Businesses: An Update,” Union of Concerned Scientists/The Brattle Group, October 2010; Tanton, T.,
“An Estimate of the Economic Impact of A Cap-and-Trade Auction Tax on California,” AB 32
Implementation Group/T2 & Associates, March 2010

0 Bernstein, P.M., et al, “Program on Technology Innovation: Economic Analysis of California Climate
Initiatives: An Integrated Approach”, Electric Power Research Institute/Charles River Associates, June
2007; Aldy, J.E. and Stavins, R.N., “The Promise and Problems of Pricing Carbon: Theory and
Experience”, Faculty Research Working Paper Series, October 2011; Taylor, M., “Letter to Assembly
Member Logue,” Legislative Analyst’s Office, June 2010
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undermine California’s economy, but would also undermine the emissions reduction goals of AB

32 when emitting industries simply move their facilities to unregulated states or countries.*'

1 California Air Resources Board, “Updated Economic Analysis of California’s Climate Change Scoping
Plan,” March 2010; Bernstein, P.M., et al, “Program on Technology Innovation: Economic Analysis of
California Climate Initiatives: An Integrated Approach”, Electric Power Research Institute/Charles River
Associates, June 2007; Tanton, T., “An Estimate of the Economic Impact of A Cap-and-Trade Auction
Tax on California,” AB32 Implementation Group/T2 & Associates, March 2010; Taylor, M., “Evaluating the
Policy Trade-Offs in ARB’s Cap-and-Trade Program,” Legislative Analyst’s Office, February 2012;
Economic and Allocation Advisory Committee, “Allocation Emissions Allowances Under a California Cap-
and-Trade Program,” Recommendations to the California Air Resource Board and California
Environmental Protection Agency, March 2010; Rothrock, D. and Burgat, M., “AB 32 Implementation
Group's letter to CARB regarding its Cap-and-Trade preliminary draft regulation,” AB 32 Implementation
Group, January 2010; LaVenture, R., “Re: Regulation to Implement CA Scoping Plan and Transportation
Fuels,” United Steel Workers, July 2011
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5. Review of ARB’s Updated Economic Analysis

A number of stakeholders provided feedback on ARB’s Updated Economic Analysis though
ARB did not facilitate an official review. (It should be noted that though ARB’s initial Economic
Analysis was subject to formal comments, the Updated Economic Analysis was not.*? ) The
feedback ranged from comments on ARB’s modeling method approach in general to specific
comments regarding particular program assumptions and estimation methods. These comments
include:

= Problems in the baseline and reference case including:
- Overly optimistic economic forecasting

- Assigning non-AB 32 policies to AB 32 implementation

= Alack of sensitivity analysis for critical assumptions, including:
- Economic growth
- Weather patterns
- Technology development

— Driving patterns
= Questionably optimistic assumptions regarding vehicle miles traveled (VMT)
= The savings from VMT account for all savings projected by ARB
= Fails to measure leakage, a key potential harm based on AB 32
» Does not adequately account for additional costs of operation, such as transmission and
backup generation costs
ARB’s AB 32 Reductions and Business As Usual Projections
As shown in Figure 5.1, ARB projects that it will achieve the required GHG emissions
reductions through a combination of policies. Cap-and-Trade emission reductions make up
about half of total reductions. Additional reductions are assumed to come from other

complementary policies. If these policies fail to meet their projected GHG reductions, ARB has

#2 California Air Resources Board, “Peer Review of the Economic Supplement to the AB 32 Draft Scoping
Plan: Major Peer Review Comments and Air Resources Board Staff Responses”, November 2008
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indicated that it would seek the necessary additional reductions through its Cap-and-Trade

program.

Figure 5.1
ARB Projected AB 32 Reductions
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SOURCE: ARB 2010 Updated Economic Analysis Data for targets and complementary results, attributing
remaining reductions to Cap-and-Trade and calculating straight-line growth/reductions for interim years with data
not reported; ARB Greenhouse Gas Inventory - 2020 Emissions Forecast

It should be noted that 38 percent of emissions reductions under AB 32 are required to
maintain the 2012 baseline. AB 32’s requirement is a 20 percent reduction relative to the 2012
baseline, so in addition to that 20 percent, ARB needs to prevent increased emissions due to
economic growth and other factors.

Program cost estimates are extremely sensitive to ARB’s business-as-usual (BAU) forecast.
Though full documentation regarding ARB’s methodology was not readily available, it is our
understanding that the BAU forecast is itself dependent on a number of factors, including
economic growth, which complicates the forecasting process. Figure 5.2 highlights the potential

uncertainty involved in estimating the BAU. As shown in the diagram, ARB has reduced its BAU
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estimate twice and twice has lowered its initial projections, totaling 43 percent since its initial
projection in 2008. In 2008, ARB projected that BAU GHG emissions would total 596 million
tons by 2020; under the original BAU, required GHG inventory reductions totaled 206 million
tons. In March 2010, ARB decreased its BAU to 528 million tons by 2020; in order to meet AB
32 targets under the restated BAU, GHG inventory reductions were projected to total 138 million
tons, amounting to a reduction of 33 percent from its 2008 inventory projection. In October 2010
(the most current forecast), ARB decreased the BAU again to 507 million tons, equating to an
inventory reduction of 117 million tons. This amounts to a 43 percent reduction from its 2008
inventory of necessary GHG emissions reductions.

Figure 5.2
ARB Projected GHG Emissions Forecasts
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Economic Analysis

The BAU forecast is key to determining the amount of reductions necessary to comply with
AB 32 and the economic impact of AB 32. Inaccurate BAU’s present significant programmatic

risk. If the BAU is too low, reductions in the early years will be inadequate and will dramatically
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increase the costs of reductions in the later years. If the BAU is too high, it will needlessly

impose significant costs on the California economy.

ARB Estimates of Economic Impacts
ARB released an initial study in 2008, which reported that AB 32 would generate $7 billion in
economic activity for the state. As a result of feedback from its public review, ARB updated its
analysis in 2010. Figure 5.3 summarizes the results of ARB’s most current complete analysis.
Figure 5.3

ARB Study/Case Comparison
(Change in 2020 GSP, Relative to Baseline)
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ARB'’s latest study estimates that AB 32 will reduce GSP between $4 billion to $35 billion.
The focus of their analysis and commentary, though, has focused entirely on the most optimistic
case. The other four cases show four to seven times more economic damage than the most
optimistic ARB projection.

As noted in the literature review section, the number of studies specifically pertaining to AB

32 is limited and in many cases lacks the detail necessary to make comparisons to other
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studies. ARB conducted their initial Economic Analysis in 2008 and updated this report in 2010.
Studies comparable to ARB’s Updated Economic Analysis were conducted by U.C.
Berkeley/Next10*, Charles River Associates*, Varshney and Tootelian*, Brattle*® and
Tanton*’. In addition, the US EPA conducted studies on proposed Federal GHG reduction
policies that shed light on the impact of AB 32.

Figure 5.4 below demonstrates the variation in per ton cost estimate of GHG reductions.

Figure 5.4
Cumulative GSP Reductions — Dollar per Ton
AB 32 Specific Federal Policies
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NOTES: EPIC/ICRA and Tanton did not disclose key data. To translate their results, we assumed 500 million
tons of reductions achieved and a business as usual 2020 GSP of $2.5 trillion, consistent with ARB

a3 Roland-Holst, David, "Energy Prices & California’s Economic Security Prepared," Next 10, October
2009; It should be noted that U.C. Berkeley/Next 10’s produced similar results to ARB because there
analysis is based on the same model and similar assumptions as the 2008 ARB Economic Analysis

* Bernstein, P.M., et al, “Program on Technology Innovation: Economic Analysis of California Climate
Initiatives: An Integrated Approach”, Electric Power Research Institute/Charles River Associates, June
2007

*> Varshney, Sanjay B. and Dennis H. Tootelian, "Cost Of AB 32 On California Small Businesses -
Summary Report of Findings," Varshney & Associates, June 2009

*® Weiss, J. and Sarro, M., “The Economic Impact of AB 32 on California Small Businesses,” Union of
Concerned Scientists/The Brattle Group, December 2009

47 Tanton, T., “An Estimate of the Economic Impact of A Cap-and-Trade Auction Tax on California,” AB 32
Implementation Group/T2 & Associates, March 2010
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The available research suggests that there is considerable disagreement and uncertainty
pertaining to the economic impact of AB 32. Estimated impacts to GSP/GDP per ton of
reductions vary widely, from a low of $8, in ARB’s main case to $168 in the EPA’s analysis of
Senate Bill 1766. Even ARB’s own analysis reflects a great deal of uncertainty varying by more
than nine fold between its high and low cases.

It should also be noted that ARB’s main case is significantly lower than other reference
studies. ARB’s main case scenario reflects a reduction of GSP amounting to $8/ton and reflects
an implicit direct cost of $5/ton, which is significantly out of line with other reports. A look at
analysis of federal legislation suggests that currently available estimates for AB 32 costs may be
conservative. While there are similarities, the federal proposals cited are generally less
restrictive than AB 32 and, thus, would be expected to be less costly. Additionally, California has
already implemented many environmental reforms that other states have not and has already
consumed the “low hanging fruit.” The cost of further GHG reductions in California will likely be
more expensive than for the nation as a whole.

Omitted Costs and Analysis Adjustments

There are a number of specific ways that ARB’s analysis could be strengthened. This
includes incorporating key costs that have been omitted, assuming firms will meet Cap-and-
Trade requirements in a sustainable manner and better acounting for leakage. ARB
acknowledges a number of these issues, including failing to account for transmission line and
backup capacity costs and the need for ongoing Cap-and-Trade compliance. These issues
include:

= Transmission Lines: ARB’s most current analysis does not account for additional

transmission lines needed to transmit energy from remote renewable sources. ARB
acknowledges that this is an issue. We calculate, based on CPUC estimates, that

accounting for this cost would reduce GSP by $10 billion.
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= Backup Capacity: ARB’s most current analysis does not account for backup capacity
needed to ensure continuous generation in all weather conditions. Using ARB’s base
case assumptions and assuming 10 percent backup capacity is needed, we calculate
that this would reduce GSP by $0.5 billion.

= Ongoing Cap-and-Trade compliance: ARB assumed firms would meet their Cap-and-
Trade obligations by making reductions early, banking the savings and spending them
down in later years. This practice is only possible if Cap-and-Trade is assumed to expire
after 2020. ARB discussed this issue in the Updated Economic Analysis and included
adjusted credit costs to account for this issue. ARB estimated that credit prices would
increase to $43 if these compliance issues are addressed. Based on ARB credit
estimates, we estimate that adjusting for this would reduce GSP by $14 billion.

= SB 375 Costs: ARB does not model any costs for implementing SB 375 to achieve the
vehicle miles traveled reductions they anticipate. The local and regional governments
responsible for implementing SB 375 have made clear that substantial additional
spending will be necessary for expanded public transit, development incentives,
infrastructure and program implementation costs. Additional analysis is necessary to
better understand the costs of this program.

Figure 5.5 below exhibits our adjustments to ARB’s updated base case estimate factoring in

the first three adjustments described above. Factoring in these corrections could raise costs by
more than $24 billion in year 2020 alone. When coupled with the other scenarios developed by

ARB, the combined impact of AB 32 could reduce California’s GSP by almost $60 billion.
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Figure 5.5
Corrections to ARB 2020 GSP Reductions

m Base Results
O Acknowledged Omissions
0O Range of ARB’s Results

$31.0 billion
$9.6 billion $0.5 billion
$14.1 billion
$4.0billion
ARB Main Case Correct Banking Post  Include Transmission Include Backup Vanation Between
Resulis 2020 Lines Capacity ARB's Cases

NOTES: Banking Corrected: ARB supplied correct credit cost x credits needed x RIMS II; Transmission Line
Costs from PUC RPS Implementation Analysis Amortized over 20 years x 8 years included in analysis x
RIMS 1I; Backup capacity equal to 10 percent of ARB Calculated Renewables Volume x Natural Gas Cost x
RIMS Il
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6. Independent Economic Analysis

As part of this study, we developed an independent assessment of the costs and economic

impact of AB 32. Our charge was to perform our analysis utilizing the following principles:

Transparency: All aspects of our methodology are documented within this report. All
data sources are cited and assumptions clearly articulated. No proprietary models were
utilized in this analysis.

Most trusted data: Our study leverages existing studies and data sources. All studies
and data sources utilized in this report are public and sourceable. We relied to the extent
possible on government data when it existed. All data sources are cited and none are
proprietary.

Conservative estimates: Because of the uncertainty involving program implementation,
market development and the economy as a whole, we developed three cases to embody
plausible scenarios which may develop. Our Low Case scenario analysis is our base
case. Our base case provides estimates that, to the extent possible, understate the
actual cost of AB 32. We supplement our base case analysis with Optimistic and High
Case scenarios for illustrative purposes. The assumptions for our Low Case, Optimistic

Case and High Case are described below:
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Table 6.1
Assumption by Case

‘ Low Case Optimistic Case High Case

Base 2020 Credit Price $25 $50 $100
Cellulosic Production
. 575% 150% 50%
(relative to OECD U.S. (50% to CA) (50% to CA) (50% to CA)
projection)
Impacted — Only available
- Ample — Available at R at a significant premium,
Bra;man Ethanol Cost standard market rates plus Midpoint of Ample and based on the cost of
Basis : Impacted L
import cost replacement gasoline in
Brazil
Biodiesel Premium $2.00 $2.50 $3.00
1%
3% 2.5% o o
Efficiency Growth (2% standard + 1% from (2% standard + .5% from (2% st_an_dard —1% du.e 0
preexisting technological
measures) measures) .
penetration)
Half Implemented (2%)
o, 0,
SB 375 Fully Implemented (4%) Half Implemented (2%) with increased transit need
Combined Heat and Power CEC High Penetration CEC Low Penetration CEC Low Penetration
Offsets Availability 8% 8% 8%

Direct Cost Estimation Model

Our overall approach is described in this section. Detailed appendices documenting our
specific calculations, data sources and assumptions are provided in this document’s appendix.
As shown in Figure 6.1, our analysis is built on 24 models that collectively measure the GHG
emissions and fiscal impacts of AB 32 policies. Each program impacts the cost and volume of
modeled commodities as well as the associated GHG emissions. For each commodity, a shift in
demand and per unit price is calculated. Multiplying cost by volume produces the total direct
costs to that commodity. A portion of these costs are then recovered as revenue within
California and a portion are lost to leakage. The portion of costs that is lost to leakage is then
translated into economic impacts, including Gross State Product, Jobs, Earnings and State and

Local Revenue.
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Figure 6.1
Estimation Model Architecture
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SOURCE: Andrew Chang & Company, LLC

The AB 32 programs are analyzed to determine their impact on cost and quantity of
electricity, natural gas and transportation fuel. The cost impact of AB 32 on water is derived by
determining the additional cost of electricity to provide water to end use customers. The AB 32
programs are also assessed to determine their impact on non-utility industries.

The impacts of each AB 32 program are comingled. There are direct impacts, for example,
as the cost of electricity is increased by RPS, which drives down demand for electricity and,
conversely, the cost of electricity is decreased by Efficiency Measures, which drives up demand
for electricity. In the first case, this increases the reductions from those directly envisioned by
RPS and in the second, it decreases the reductions envisioned from Efficiency Measures.
Because of the multiple feedback loops in the model, it is more complicated to calculate
demand than it would be in a model focused on a single policy. We assume that California is an

efficient market as it relates to supply and demand of the modeled energy commodities. That is
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to say, we assume that price and demand will adjust instantly to changes in one another and
transactions will occur at the equilibrium point with no lag effects, market spikes or other
distortions. In order to achieve this, we calculated the equilibrium price by iterating the impact of
demand on cost and vice-versa. For each of the models, we calculate a baseline demand. The
model calculates costs based on the price drivers at that demand point. It then calculates an
adjusted demand, based on change in spending. Our model replaces the baseline demand with
the adjusted demand and recalculates price and adjusted demand. It repeats this process 1,000
times, allowing supply and demand to converge to a stable equilibrium. We only calculate
equilibrium prices for electricity, natural gas and transportation fuels. We do not model any shift
in water demand due to limited availability of data on consumption and its drivers. We do not
model cost-specific shifts in demand for industrial goods, assuming that it grows or shrinks with
the economy. The direct consumer effect is calculated and is used to determine the economic
effect. The economic impact is used to then fed back into the commodities in the form of
decreased usage.
Economic Impact Estimation Model

Costs and savings from AB 32 programs impact the economy as a whole. Increased costs
will have a negative impact on the economy, while savings resulting from reduced use will have
a positive effect. Our model for economic impact is structured as an input-output model. An
input-output model divides the national or regional economy into various industrial sectors and
tracks how much each industry must purchase from every other industry to produce one unit of
output. The model contains feedback loops that force most industries to produce more than the
“direct output requirements” would seem to imply. Through a matrix inversion, all of these
feedback loops collapse into one step and calculates the extra (“indirect”) output requirements
they create. The ratio of the total requirements to the direct requirements is called the input-

output multiplier.
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Input-output models are used regularly as a national and regional economic impact and
forecasting tool. Probably the most visible and publicized use includes projecting the economic
impacts of sports facilities, military bases and tourism.

Our model utilizes U.S. Department of Commerce RIMS Il multipliers to calculate the
economic impact of AB 32. We recognize and model shifts from particular sectors of the
economy that bear additional costs and shift the added costs to the sectors of the economy that
experience the shift in final demand. We also take into consideration shifts in California that may
leak resources out of the state’s economy.

For example, SB 375 will require an increase in spending by government and riders on
public transit. A portion of these costs will be spent in state on staff, infrastructure, overhead and
a portion of fuel costs. The remaining portion will be spent out of state on capital equipment and
a portion of fuel costs. The portion that is spent in state is shifted from one industry to another
and has minimal impact on the overall economy. The portion that is spent out of state is lost to
the California economy. In addition, SB 375 will reduce spending on passenger cars and fuel. A
portion of those savings were previously spent out of state, including spending on passenger
cars and a portion of fuel costs. A portion of the savings was previously spent in state, including
a portion of fuel costs. The portion that was previously spent in state is lost to those industries,
but shifted to others, producing a minimal impact on the overall economy. The portion that was
previously spent out of state is returned to the California economy, producing savings to the
economy. Net costs and savings are then fed through the RIMS || economic multipliers to
estimate overall economic impact. Figure 6.2 provides a graphic representation of this economic

model.
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Figure 6.2
Economic Model Architecture
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SOURCE: Andrew Chang & Company, LLC

Direct Costs

AB 32 imposes direct costs on California in the form of higher commodity costs, the cost of
required technological changes and the cost of Cap-and-Trade compliance credits and offsets
as well as direct savings in the form of decreased demand for commodities. Figure 6.3 exhibits
our Low, Optimistic and High estimates of direct annual AB 32 costs. In the Low Case, the direct
annual cost of AB 32 reaches $17.7 billion by 2020. The Low Case grows at an average rate of
29 percent per year. In the Optimistic Case, the direct annual cost of AB 32 is $35.3 billion in
2020. The Optimistic Case grows at an average rate of 37 percent per year. In the High Case,
the direct annual cost of AB 32 grows to $63.3 billion, about 80 percent of California’s 2011-12
General Fund and more than the amount the State collected in Personal Income Tax in FY

2011-12. The High Case grows at an average rate of 38 percent.
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Figure 6.3

Annual Direct Costs by Case
$70 -

mLow Case Costs
B Optimistic Case Costs
EHigh Case Costs

560 |

550

540

$Billions

530

520

$10

2012 2013 2014 2015 2016 2017 2018 2018 2020

SOURCE: Appendix C

Our cumulative estimates of direct costs are shown in Figure 6.4. In the Low Case, the
cumulative cost of AB 32 reaches to $85.2 billion in 2020. The Low Case is growing at an
average rate of 66 percent. In the Optimistic Case, the cumulative cost of AB 32 reaches $135.8
billion during the first eight years of implementation. The Optimistic Case is growing at an
average rate of 70 percent. In the High Case, the cumulative cost of AB 32 reaches $245.3
billion during the first eight years of implementation. The High Case is growing at an average

rate of 72 percent.
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Figure 6.4

Cumulative Direct Costs by Case
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Cost-Effectiveness Analysis

Though this analysis cannot definitively note whether the Scoping Plan is most cost-
effective per the authorizing AB 32 statute, our model can suggest if there are more cost-
effective solutions available. In this section, we explore whether different configurations of
the AB 32 policy levers can be altered to produce more cost effective results. Figure 6.5
exhibits the average cost per ton of GHG of three alternative scenarios. Alternative 1 is pure
Cap-and-Trade and lowers direct costs by $24 per ton. Alternative 2 omits LCFS and SB
375 and likewise lowers direct cost per ton by $24. Alternative 3 omits LCFS only. It reduces
emissions at a direct cost of only $58, a reduction of $46 per ton. Despite the lower direct
cost, this alternative has more negative economic impact than either Alternative 1 or 2

because of leakage and conservation issues.
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Figure 6.5
Cost Effectiveness Analysis
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Because of the increased reliance on Cap-and-Trade, these scenarios should be more
sensitive to the cost of credits. The impact is relatively minor, however. Shifting from the Low
Case’s credit price to the High Case’s only increases economic loss by a negligible amount.
This analysis suggests that a less prescriptive, more market focused program could
substantially limit economic costs of AB 32. This should be a key focus for policy makers
going forward.
Case Analysis

Our analysis is based on three case scenarios. In the Low Case, relatively optimistic
assumptions for the key cost drivers lead to approximately $85.2 billion in cumulative costs
by 2020. In the High Case, costs nearly triple to $245.3 billion. 96 percent of the cost
variation between the High and Low Case is driven by variations in LCFS, Cap-and-Trade

and SB 375, as shown in Figure 6.6.
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Figure 6.6

Cost Drivers by Case (Cumulative)*®
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LCFS accounts for the greatest share of this variation. There is substantial uncertainty
regarding the price California will pay for fuel under LCFS, which leads to a discrepancy in
cumulative cost between the High and Low Cases of $37.5 billion. This amount would be
substantially higher, if not for the significant reduction in demand due to cost in the High Case.
We note that, this analysis assumes that there is availability of fuels to implement the program.
This is a generous assumption given that current reports note that the development of the LCFS
market may not be developing at the rate that ARB had assumed. In the event that fuels are not
available, the costs could be far higher than even the High Case projects.

Conversely, the successful implementation of SB 375 in the Low Case accounts for $3.7
billion in additional cost, relative to the High Case. These costs are due to the need for transit to

replace a portion of the vehicle miles traveled lost due to SB 375. Virtually every local planning

* These figures do not include the cost of offsets purchased or the cost of transit related to economic
slowdown
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agency agrees there will be a substantial increase in need for transit funding due to SB 375. It
should be noted that the current public transit infrastructure need is estimated to exceed $223
billion even without considering the impact of AB 32.4°
Comparison of our independent analysis to other studies

There have been a large number of studies that have discussed or analyzed various issues
contained within AB 32. However, only three others have assessed the collective impact of AB
32. All three employed the use of proprietary data or models and the two more rigorous studies,
conducted by ARB and Charles River Associates, were conducted prior to the specific
development of many AB 32 provisions and before current economic and technological trends
became clear. Tanton and Associates completed a less comprehensive study in early 2010.
Their study focused on Cap-and-Trade and did not offer detailed accounts of the methodology
or results. In addition, there are a number of studies by the EPA, which analyze the economic
costs of various Federal proposed Cap-and-Trade systems. The Federal bills included are
generally less restrictive than AB 32 and, thus, would be expected to have less negative impact.
Additionally, California’s history of efficiency has already consumed the “low hanging fruit,”
meaning further reductions here will likely be even more expensive.

Among these studies, estimated impacts to GSP/GDP per ton of reductions vary from $8 to

$168 as shown in Figure 6.7.

*9 California Transportation Commission, "Statewide Transportation System Needs Assessment, Public
Draft: June 17, 2011," June 2011
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Figure 6.7
Model Comparison with VMT
(GSP Impact Cost per Ton of Reductions, Low/High)
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One important distinction between this study and every other study is that we model costs
for SB 375. ARB, Charles River and Tanton do not model costs for SB 375, since the program
did not have details regarding implementation requirements at the time of their study. No
Federal proposals included a similar provision, so there was no reason for the EPA to consider
it. We anticipate that a relatively small portion of lost VMT due to SB 375 and economic
hardship will need to be replaced by transit, which is supported by the testimony of local
planning agencies.

As shown in Figure 6.8, this treatment of VMT and transit accounts for the essentially the
entire difference between the Low Case and the general consensus. When the costs of SB 375
are eliminated from our study, GSP cost per ton drops to $27 per ton in our Low Case. Even in

our High Case, the cost per ton with SB 375’s costs omitted is on the low end of other studies
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Figure 6.8
Model Comparison without VMT
(GSP Impact Cost per Ton of Reductions, Low/High)
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Scoping Analysis

While there is significant variation between our results and ARB’s, the reason for this
difference is understandable. The vast majority of the difference is accounted for by what we
include in the scope of costs for the program. ARB omits the costs of increased public transit
due to SB 375 and decreased driving due to fuel costs, which will undoubtedly be necessary to
allow Californians to continue to work and engage in commerce. ARB also acknowledges that
they fail to account for the costs of transmission lines and of backup capacity for new
renewables. We further made adjustments to ARB’s banking calculations to make the practice
more sustainable.

If we match ARB’s scope of analysis, it lowers the economic harm shown by the Low Case

of our model by 2.8 percentage points.
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Figure 6.9
Scoping Analysis
(GSP Impact Attributable to Scoping and Methodology Differences)
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Of that 3.4 percent, modeling costs for lost VMT transit replacement accounts for the
substantial majority of this difference as shown in Figure 6.10 below. This should not be
taken to mean that all other programs, aside from SB 375 are harmless. ARB assumes that
SB 375 will generate substantial savings because they do not model costs for the program.
In this figure, we have matched that assumption. These unlikely savings offset the costs of

the other programs, making AB 32 appear far less costly than it likely will be.
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Figure 6.10
Low Case Results with SB 375 Costs Omitted
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Comparison by Program to ARB’s Results

ARB’s analysis focused on seven distinct programs for implementing AB 32. They found a
cost per ton of implementing these programs that ranged from $1,736 in savings per ton
reduced for SB 375 and a cost of $277 per ton reduced for RPS. Our results show similarities
for some programs, but distinct differences, both positive and negative, for others.

Figure 6.11 shows how our results vary from ARB’s by program under our Low Case
scenario. Direct costs per ton are higher for LCFS, VMT and Cap-and-Trade, but lower for RPS
and CHP. Efficiency and Pavley Il both offer fewer savings per ton than ARB’s analysis

suggests.
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Figure 6.11
Program Comparison
(Direct Cost/Savings per ton of GHG Reductions)
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There are clear reasons for these differences. The distinctions are driven by different
assumptions and inputs, not differences in the model. In the case of SB 375, for example, ARB
fails to consider any costs for the program. In the case of LCFS, experience since ARB’s study
suggests that low carbon intensity fuels will be more expensive over the life of the Scoping Plan
than appear possible when ARB conducted their assessment. The drivers of the differences are

summarized in Table 6.2 below.
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Table 6.2

Drivers of Differences of Cost Estimates
(Direct Cost/Savings per ton of GHG Reductions)

ACC
(Base

Difference

Drivers of Differences

Policy Lever

Low Carbon Fuel

Case)

ARB assumes extremely optimistic
development of 2 generation biofuels,

Standard (LCFS) $131 $215 +$86 inconsistent with OECD, EIA, CEC and
more recent ARB projections
Pavley Il Fuel ARB did not include commercial diesel
) ) regulations in their analysis. Omitting
ﬁtandards (Paviey $361 $54 +$307 commercial diesel yields similar results in
) this model
ARB failed to account for any
programmatic costs for SB 375. Local
‘ ; and regional agencies that are
}r/ehlclledMl\I;a'\s/lT -$1,736 $319 +$2,055 | responsible for implementing SB 375
raveled ( ) have made clear there will be significant
costs, especially in regards to public
transit
Renewable PUC projections of per unit costs for
Portfolio Standard $277 $89 -$188 renewables have decreased since ARB’s
(RPS) analysis was released
Combined Heat & Our analysis relied on a CEC study for
Power (CHP) $274 $107 -$167 CHP penetration and cost
Efficiency measures are slightly less
Efficiency effective in our analysis because of the
Measures -$304 -$242 +$62 slowing economy due to other more
costly measures
ARB assumes an unsustainable
reduction path, which they discuss in
ey their analysis. Their analysis shows
Cap-and-Trade $21 $32 +$11 adjusting for this factor would add 84

(C&T)

percent to the per credit cost, meaning a
slightly higher credit price of
approximately $38 per ton

SOURCE: Air Resources Board, “Updated Economic Analysis of California’s Climate Change Scoping Plan,” March
2010; Appendix C

As shown above, the difference in economic impact is driven by ARB’s assumed savings,

particularly from SB 375, Pavley Il and Efficiency. These three items account for more than 84

percent of the variation between ARB’s and our estimated impact. ARB’s estimates for these

programs do not account for programmatic costs or replacement transportation to achieve the

reductions. Our model assumes ARB’s estimates of benefits but factors implementation and

programmatic costs to derive a net benefit. It should be noted that even the most supportive

local government agencies, which will be responsible for implementing SB 375, make clear that
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substantial additional spending on transit, development incentives and other costs will be
necessary to achieve SB 375’s goals.

Additionally, we find ARB understates the cost of LCFS due to optimistic assumptions about
the availability of high quality replacement fuels. This difference is likely substantially higher,
because the assumptions in our Low Case, while not as optimistic as ARB’s, are considerably
more optimistic than most projections.

Omitted Costs
Though we attempted to make the study comprehensive of costs and benefits as possible,
we were unable to account for several notable cost categories:
= Cost of efficiency: This includes any investment or incentive costs that may be
required to increase the operational efficiency of commercial and consumer goods.
= SB 375 incentives and development costs: Though we accounted for the additional
transit that would be required under SB 375, we have not accounted for any
incentive or development costs that may be necessary to implement SB 375.
= LCFS infrastructure development costs: This includes an investment costs to
develop or retrofit fueling stations to accommodate LCFS fuels.
= Business leakage: This includes any migration of businesses outside of the state due
to increased costs of conforming to AB 32 regulations.
= Program implementation costs: This includes any costs to administer AB 32
programs, including the cost of operating the Cap-and-Trade market, compliance
costs, litigation costs, etc.
Economic Leakage

AB 32 imposes significant costs on Californians. Some costs will be recaptured within the
state, such as the cost paid to the state government for Cap-and-Trade compliance credits.
Other costs leave the state, such as the cost of low-carbon ethanol imported from Brazil. Funds

shifted within the state can have a significant impact on various sectors of the economy, both
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positive and negative. Since we assume an efficient market, however, these impacts balance
out and the overall economy is not negatively impacted. In this way, our model, as are most
economic models, is conservative. There will likely be some additional loss as the market
adapts to new conditions, especially as it relates to retraining and adapting the labor force. This
can create particular risk for more experienced workers.

The loss we model in this report is the portion of those costs that leave California. In the
Optimistic Case, the model finds that $11.5 billion of additional annual direct costs are spent
outside California on low carbon fuels, more expensive vehicles, public transit equipment and
other costs. Of that $11.5 billion, $6.9 billion is spent on low carbon ethanol imported from
Brazil.

We assume the balance will be spent in other states, primarily on Midwest biofuels and
capital equipment. This direct spending will generate approximately 74,000 new jobs,
presumably centered in high paying green fields in the Midwest and manufacturing states.
Section 6a: Low Case Results

Our Low Case includes extremely optimistic assumption for key price drivers. Especially
as they relate to low carbon intensity fuels, these assumptions are extremely unlikely to
materialize. This case is meant to approximate the best possible result, however unlikely it
might be to materialize. The Low Case is also the basis for our sensitivity analyses because its
underlying assumptions are most comparable to those used by ARB in their 2010 Updated
Economic Analysis. This case assumes that:

= Low carbon intensity 2" gen biofuels are available at significantly higher than

projected rates (575%), which approximates ARB’s assumptions and Brazilian
imports are available at a low costs;

*= Cap-and-Trade credits are based on a $25 2020 price (adjusted for the success of

other programs), which is in line with the low range of most research;

* RPS and Pavley Il are successfully implemented;

60



= Efficiency Measures are fully implemented;

= SB 375 is fully implemented; and

= CHP is implemented at the High Penetration level.
Impact on GHG Emissions

Our analysis shows that AB 32 reductions in greenhouse gas emissions will come at

significant cost to the state’s economy. As a result of that, the second largest share of emissions
reductions will stem from the economic slowing caused by AB 32. The largest share will be
achieved by purchased emissions offsets, while ARB mandated programs will lead to less than

half of total reductions, as exhibited in Figure 6.12.

Figure 6.12
Reductions by Source
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SOURCE: Appendix C

In the Low Case, we find that AB 32 will cumulatively reduce 660 million tons of GHG
through 2020. Purchased Cap-and-Trade offsets account for the largest share, 241 million tons.
An additional 17 percent of the reduction, 110 million tons, will be due to economic slowdown;
the loss of economic productivity driven by AB 32 and the decrease in transportation fuel

consumption due to increased costs and decreased earnings.
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GSP Impact
Figure 6.13 shows our estimate of AB 32’s impact on GSP. Even under our Low Case, AB
32 lowers the projected 2020 GSP from $2.72 trillion to only $2.63 trillion, a loss of $94 billion in
2020. This amounts to a loss of approximately 4.2 percent of GSP in the year 2020. This lost
percentage of GSP is roughly 80 percent of California’s real GSP loss in the Great Recession in
2008 and 2009. GSP losses grow at an average rate of 68 percent per year.
Figure 6.13

GSP Impact, Low Case
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SOURCE: Appendix C
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Table 6.3 displays the impact AB 32 will have on California’s GSP each year.

Table 6.3
GSP Impact by Year

BAU $2.01 $2.09 $217 $2.25 $2.34 $2.43 $252 $262 $272
GSP trillion trillion trillion trillion trillion trillion trillion trillion trillion
Scenario
Annual 0.0% -0.2% -0.3% -0.3% -0.5% -0.6% -0.6% -0.6% -0.8%
GSP A
Scenario
A from 0.0% -0.2% -0.4% -0.7% -1.2% -1.8% -2.2% -2.8% -3.5%
Baseline
AB 32 $2.01 $2.09 $2.16 $2.23 $2.31 $2.39 $2.47 $2.55 $2.63
GSP trillion trillion trillion trillion trillion trillion trillion trillion trillion

SOURCE: Appendix C
Jobs Impact

Figure 6.14 shows the impact of AB 32 on California’s employment under our Low Case.
California’s unemployment rate remains the third highest in the nation, making lost jobs a
significant concern.®® AB 32 will cause a reduction of 119,000 jobs in 2020. Annual job losses

increase by an average of 15,000 jobs per year.

%% Bureau of Labor Statistics, Regional and State Employment and Unemployment Summary, April 2012
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Figure 6.14

Jobs Impact, Low Case
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State and Local Revenue Impact

State and local government revenues were hit hard by the Great Recession. Budgets for
education, social services, law enforcement, parks and infrastructure have had to be cut
significantly. AB 32’s impact on the economy will likewise impact state and local revenues as
shown in Figure 6.15. AB 32 will reduce state and local tax revenues by $4.5 billion annually by
2020 under the low case. This is more than the state’s General Fund expenditures for business,
transportation & housing, natural resources, environmental protection, state and consumer
services and labor and workforce development combined. The annual revenue loss is

increasing by an average of 68 percent per year.
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Figure 6.15

State and Local Revenue Impact, Low Case
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Earnings Impact

Beyond the jobs lost to Californians, AB 32 will have a negative impact on the paycheck of
the average working Californian as well. As shown in Figure 6.16, Californians will lose more
than $5.6 billion in personal earnings in 2020 resulting from AB 32. This amounts to an average
loss of $400 per working family in 2020 alone. This is increasing by an average of 24 percent

per year.
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Figure 6.16

Earnings Impact, Low Case
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Family Impact

The combined effects of AB 32 will have a significant impact on families. They will lead to a
combination of increased prices for commodities, goods and housing, increased taxes and lost
earnings. Increased energy and transit prices will cost the average family $1,300 per year by
2020 as shown in Figure 6.17. When combined with the lost earnings, AB 32 will cost the
average California family $1,700 per year even under the most optimistic conditions. Combined

family impact is increasing by an average of $190 per year.
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Figure 6.17
Family Impact, Low Case
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Low Carbon Fuel Standard

The Low Carbon Fuel Standard requires that transportation fuels consumed in California
achieve 10 percent lower carbon intensity than they do today. Our analysis shows that LCFS
will achieve nearly 18.7 million tons of reductions at a cost of $2.1 billion in 2020. This converts
to $215 per ton to reduce emissions. As exhibited in Figure 6.18, costs decline from 2016 to
2018 because 2™ generation biofuels will decline in cost over time. In the later years, carbon

intensity reduction requirements spike, causing a related spike in costs.
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Figure 6.18
LCFS Direct Costs and Reductions, Low Case
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The cost of LCFS is driven by the availability of 2™ generation biofuels in America and the
price to import high grade foreign ethanol. 2™ generation biofuels, to the degree that they are
available, will likely be the preferred alternative, because even if they are more expensive, their
low carbon intensity means they can achieve the required reductions in much lower volumes.
Unfortunately, it has become very clear that ARB’s assumptions for the development of the
LCFS market are unlikely to be achieved. The OECD forecasts that the United States will
produce only one-third what is necessary to meet California’s LCFS. Moreover, the U.S. EPA
has revised down its Federal standards for 2" generation fuel use to essentially zero due to the
markets failure to develop.

In order to avoid overstating the cost of AB 32, we discount market realities and assume that
ARB’s optimistic assumptions hold and 2" generation biofuels will be developed at a rate that is
adequate to meet the needs of the LCFS. We should note that this means that California will be

able to consume 20 percent more 2nd generation biofuels than the OECD projects will exist in
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the entire world by 2020, nearly twice what will be produced in the United States. This is
represented by the first bar on Figure 6.19.

Figure 6.19
LCFS Sensitivity Analysis
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The second bar assumes that U.S. 2" generation biofuel production matches OECD
projections and California is able to consume half of that production. The balance is made of
imports of high grade sugar ethanol production, the substantial majority of which is produced in
Brazil. This case assumes production will increase substantially faster than Brazilian
government projects. The third bar most closely approximates international projections. It
assumes OECD'’s projections for U.S. 2™ generation biofuels and Brazilian projections for
domestic ethanol production are realized. This scenario leads to nearly 9 percent loss in GSP.
Pavley Il

While Pavley Il was superseded by Obama’s Federal Fuel Standards, we include it in our
analysis because ARB sites Pavley Il as an AB 32 policy lever in its Scoping Plan. We estimate

that Pavley Il will bear some cost per ton to reduce emissions during the early years and
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achieves net savings in the later years, which will likely grow after 2020. This is the most
efficient program for which costs were modeled.

The costs and savings of Pavley Il are shown in Figure 6.20. While costs are driven by
increased costs of new vehicles, especially commercial trucks, savings are driven by fuel
savings. For diesel trucks, the savings are insufficient to cover costs, for passenger vehicles,
there is substantial net savings. The commercial diesel regulations begin in 2014, but the
passenger vehicle regulations do not come on line until 2017, because earlier years are covered
by Pavley I. That is the primary reason the program has net costs in the early years, but net

savings in the later years.

Figure 6.20
Pavley Il Direct Costs and Reductions, Low Case
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Aside from the implementation timeline discussed above, this is also caused by the
relatively slow rate of turnover in the automobile and commercial truck markets. As most cars

last more than ten years, the impact of the efficiency savings and emissions reductions will not

be fully realized for a number of years.
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Figure 6.21 demonstrates the sensitivity of adopting Pavley Il standards. The economic
impact of Pavley Il is negative, but limited. Omitting Pavley Il from AB 32 would recover an
additional 0.18 percent of lost GSP over the period of implementation. As Pavley Il is in effect
for more years, its impacts will become more significant. Since vehicles tend to stay on the road
for ten or more years, only a small portion of the overall fleet is replaced with the more efficient

vehicles each year and the full impact tends to come in later years.

Figure 6.21
Pavley Il Sensitivity Analysis
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SB 375

A review of the academic literature suggests that far more limited reductions are likely than
ARB suggests, however, our Low Case assumes the reductions are made. Virtually all local
governments and planning agencies agree that the reduction targets will be difficult to achieve
and will require substantial funding for transit, planning and development incentives. Despite

this consensus, ARB’s analysis does not model costs for the program.
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While it is too early to determine the full extent of costs, there will certainly be additional
costs for transit. This study assumes that a small portion of the lost VMT will be replaced by
transit. It does not model any costs for planning or development incentives, so it likely
understates the true cost of the program substantially. Using these parameters, we find that the
direct costs of SB 375 will grow to $2.2 billion by 2020 as shown in Figure 6.22. This is a
dramatic difference from the substantial savings that ARB models. Their results are to be

expected, however, since they modeled the savings, but failed to consider the costs.

Figure 6.22
SB 375 Direct Costs and Reductions, Low Case
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We assume a relatively small portion of lost vehicle miles traveled, 33 percent, are replaced
by transit. If 50 percent of vehicle miles are replaced, the loss in GSP nearly doubles to over 8
percent. However, if only 17 percent are replaced, lost GSP dips to 1.1 percent. The cost of SB

375 is highly sensitive to the need for transit to replace vehicle miles traveled as shown in

Figure 6.23.
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Figure 6.23
SB 375 Sensitivity Analysis
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Beyond the direct costs and reductions that are achieved by SB 375, if successfully
implemented, it will have a number of other co-benefits that are worth policymakers’
consideration. While the increased spending on public transit is costly, this spending will likely
largely stay in state in the form of infrastructure spending, spending on operations, maintenance
and administration and a portion of the fuel costs. The extent that vehicles and other capital
equipment are produced in state could lead to additional economic benefit. SB 375 could also
help lead to improved quality of life and productivity from less congested roads and improved
mobility for Californians that rely on public transit. SB 375 deserves consideration on its full
merits, but these benefits primarily lie outside of the scope of AB 32.

Renewable Portfolio Standard

RPS requires that utilities produce or purchase 33 percent of their electricity portfolio from

renewable sources. This will likely primarily be achieved through solar and wind, but small

hydro, biomass and geothermal will continue to play a role. RPS will increase the cost of
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electricity for California’s ratepayers. We calculate that RPS will cost $89 per ton to reduce
emissions. This is the fourth most costly program for which costs were modeled. Some of this
cost is driven by necessary additional transmission lines. The Public Utilities Commission
estimates for RPS transmission costs which our study utilized are reflected in Figure 6.24.

Figure 6.24
RPS Direct Costs and Reductions, Low Case

—Direct Costs
140 -

=R eductions

- $13

120

100

38

=)
=3

$Billions

@
=

Million Tons

40 |
53

20 4 $11 $1‘3 1

6
so0 0.3 s0.4 07 $0.8 ﬂ
0 | | | | | I ' ! T

20 4 L 52
2012 2013 2014 2015 2016 2017 2018 2019 2020

SOURCE: Appendix D
There appears to be relatively little variation due to various levels of implementation of RPS
as shown in Figure 6.25. Our model accounts for varying average costs with increasing
renewable electricity demand as the market has to activate less efficient resources. Despite this,
full implementation of a 33 percent RPS has a marginally positive impact relative to a 20 percent
business-as-usual. Reductions through RPS have slightly less impact per ton to the GSP than
the average of AB 32, overall, meaning, while the difference is marginal; it appears to generally

be a cost-effective program.
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Figure 6.25
RPS Sensitivity Analysis
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Combined Heat and Power

For our model, we used California Energy Commission estimates for rate of deployment and
costs. The Low Case uses CEC’s high penetration assumption, which achieves the greatest
reductions and the lowest per unit costs. Under these assumptions, CHP will cost $107 per ton
of reductions. In total, CHP will cumulatively cost the state $7.8 billion in direct costs and reduce

72.3 million tons of GHG by 2020 as shown in Figure 6.26.
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Figure 6.26
CHP Direct Costs and Reductions, Low Case
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The sensitivity analysis exhibited in Figure 6.27 shows a range of possible results from CHP.
CHP saves money by decreasing demand for electricity from traditional sources and by limiting
the need for RPS implementation. It also has significant costs to achieve the assumed
implementation levels. The per unit costs decrease with the higher implementation assumptions
but the volume increases. These factors push in opposite directions on total costs. Because of
that, the high implementation assumption yields comparable total costs than the medium

implementation, but higher total costs than the low and zero implementation assumptions.
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Figure 6.27
CHP Sensitivity Analysis
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Efficiency Measures
A variety of efficiency measures are assumed to decrease electricity and natural gas
demand by 1% annually. In our model, Efficiency Measures realize significant savings because
no program costs are measured; this conforms to ARB’s assumptions. Annual reductions
decline because the decrease of emission intensity of electricity sources and the decline in
demand due to economic losses limit the impact of efficiency gains as shown in Figure 6.28.
The sensitivity analysis shown in Figure 6.29 shows that the economic impact of Efficiency

Measures is negligible.
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Efficiency Measures Direct Costs and Reductions, Low Case
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Figure 6.29
Efficiency Measures Sensitivity Analysis
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Cap-and-Trade

Cap-and-Trade will cost $15 per ton to reduce emissions. This is the second most efficient
program for which costs were modeled, behind Pavley Il. The average price of reductions is
assumed to cost half of the credit price, which in an efficient market would be set at the cost of
the marginal reduction.

Figure 6.30 reflects the cost of compliance with Cap-and-Trade, as well as the reductions
discussed in the previous paragraph. In addition to implicitly requiring emissions reductions, the
Cap-and-Trade program requires covered entities to purchase carbon credits at auction to cover
their continued emissions, despite being under the cap. Our model estimates that firms will be
forced to spend $0.8 to $2.3 billion per year on auctioned credits, despite assuming that ARB
will freely allocate far more credits than is currently planned.

Figure 6.30
Cap-and-Trade Direct Costs and Reductions, Low Case
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The literature shows that there is substantial uncertainty in credit price and ARB’s own

analysis bears this out. Their various results show a 2020 credit price of as low as $16 and as
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high as $187. Additionally, while the ARB AB 32 Scoping Plan envisions a number of
complementary programs combining with Cap-and-Trade to achieve the mandated reductions, it
would be possible to design a system under which all reductions were made by Cap-and-Trade
and capped emissions would be reduced using the most cost effective measures. In such a
case, required reductions would be far greater than in the Base Case, but overall costs may be
lower.
Section 6b: Optimistic Case Results
This section outlines the results of our Optimistic Case. It is more realistic than our low case,
but still assumes that American produced 2™ generation biofuels will be available at an unlikely
level. This case assumes that:
= Low carbon intensity 2" gen biofuels are available at modestly higher than projected
rates (150%) and Brazilian imports are available at a modest premium;
= Cap-and-Trade credits are based on a $50 2020 price (adjusted for the success of
other programs), which is in line with the midrange of most research;
= RPS and Pavley Il are successfully implemented,;
» Efficiency Measures are implemented, though at half the rate of the Low Case;
= SB 375 is implemented at 50%. Although this may not seem optimistic, because of
the costly nature of the program, this does lower economic loss, relative to the Low
Case; and
= CHP is implemented at the Low Penetration level. Similarly to SB 375, a lower
implementation level lowers economic loss.
Impact on GHG Emissions
Our analysis shows that AB 32 reductions in greenhouse gas emissions will come at
significant cost to the state’s economy. The second largest share of emissions reductions will
stem from the economic slowing caused by AB 32, while a larger share will be achieved by

purchased offsets, as exhibited in Figure 6.31.
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Figure 6.31
Reductions by Source, Optimistic Case
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In the Optimistic Case, we find that AB 32 will cumulatively reduce 648 million tons of GHG
through 2020. Purchased offsets under Cap-and-Trade account for the largest share with 243
million tons, with an additional 35 million tons of reductions made by capped entities. An
additional 26 percent of the reduction, 167 million tons, will be due to economic slowdown
resulting from AB 32 and the decrease in transportation fuel consumption due to increased
costs and decreased earnings.

GSP Impact

Figure 6.32 shows our estimate of AB 32’s impact on GSP. Even under our Optimistic Case,
AB 32 lowers the projected 2020 GSP from $2.72 trillion to only $2.57 trillion, a loss of $153.2
billion in 2020. This amounts to a loss of approximately 5.6 percent of GSP in the year 2020.

GSP losses grow at an average rate of 78 percent per year.
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Figure 6.32
GSP Impact, Optimistic Case
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Table 6.3 displays the impact AB 32 will have on California’s GSP each year.

Table 6.3
GSP Impact by Year, Optimistic Case

BAU $2.01 $2.09 $2.17 $2.25 $2.34 $2.43 $252 $262 $2.72
GSP trillion trillion trillion trillion trillion trillion trillion trillion trillion
Scenario

Annual 0.0% -0.2% -0.3% -0.3% -0.6% -0.8% -1.0% -1.3% -1.7%
GSP A

Scenario

A from 0.0% -0.2% -0.5% -0.8% -1.3% -2.0% -2.9% -4.1% -5.6%
Baseline

AB 32 $2.01 $2.09 $2.16 $2.23 $2.31 $2.38 $2.45 $2.51 $2.57
GSP trillion trillion trillion trillion trillion trillion trillion trillion trillion

SOURCE: Appendix C
Jobs Impact

Figure 6.33 shows the impact of AB 32 on California’s employment under our Optimistic

Case. California’s unemployment rate remains the third highest in the nation, making lost jobs a
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significant concern.®” AB 32 will cause a reduction of 262,000 jobs in 2020. This cumulatively
amounts to over one million job years during the first 8 years of the program. Annual job losses
increase by an average of 33,000 jobs per year.

Figure 6.33

Jobs Impact, Optimistic Case
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State and Local Revenue Impact

State and local government revenues were hit hard by the Great Recession. Budgets for
education, social services, law enforcement, parks and infrastructure have had to be cut
significantly. AB 32’s impact on the economy will likewise impact state and local revenues as
shown in Figure 6.34. AB 32 will reduce state and local tax revenues by over $7.4 billion
annually by 2020 under the low case. Cumulatively, this amounts to $21.6 billion in lost state
and local tax revenues. The annual revenue loss is increasing by an average of 78 percent per

year.

*" Bureau of Labor Statistics, Regional and State Employment and Unemployment Summary, April 2012
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Figure 6.34

State and Local Revenue Impact, Optimistic Case
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Earnings Impact

As shown in Figure 6.35, Californians will lose more than $12.3 billion in personal earnings
in 2020 resulting from AB 32. This amounts to an average loss of $900 per working family in
2020 alone. The loss will total $48.9 billion between 2012 and 2020. This is increasing by an

average of 34 percent per year.
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Figure 6.35

Earnings Impact, Optimistic Case
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Family Impact

The combined effects of AB 32 will have a significant impact on families. They will lead to a
combination of increased prices for commodities, goods and housing, increased taxes and lost
earnings. Increased energy and transit prices will cost the average family $2,500 per year by
2020 as shown in Figure 6.36. When combined with the lost earnings, AB 32 will cost the
average California family $3,400 per year even under the most optimistic conditions. Combined

family impact is increasing by over $420 per year in 2020.
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Figure 6.36
Family Impact, Optimistic Case
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Low Carbon Fuel Standard

The Low Carbon Fuel Standard requires that transportation fuels consumed in California
achieve 10 percent lower carbon intensity than they do today. Our analysis shows that LCFS
will achieve 17.2 million tons of reductions at a cost of $7.4 billion in 2020, as exhibited in Figure

6.37. This converts to $560 per ton to reduce emissions over the life of the program.
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Figure 6.37
LCFS Direct Costs and Reductions, Optimistic Case
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The cost of LCFS is driven by the availability of 2™ generation biofuels in America and the
price to import high grade foreign ethanol. 2™ generation biofuels, to the degree that they are
available, will likely be the preferred alternative, because even if they are more expensive, their
low carbon intensity means they can achieve the required reductions in much lower volumes.
Unfortunately, it has become very clear that ARB’s assumptions for the development of the
LCFS market will likely not be achieved. The OECD forecasts that the United States will
produce only one-third what is necessary to meet California’s LCFS. Moreover, the U.S. EPA
has revised down its Federal standards for 2™ generation fuel use to essentially zero due to the
markets failure to develop. In order to maintain an optimistic approach to this forecast, we
assume that OECD projections for 2" generation fuel production in America are exceeded by
50% (150% of total).

Another consideration is that, in order to consume the volume of cellulosic and sugar based

ethanol necessary to lower emission to meet the LCFS standard, California will need to
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substantially increase the number of Flex Fuel vehicles that are capable of burning fuels with
more than 10% ethanol. Assuming Flex Fuel vehicles are filled with E85 half of the time, which
is far above current norms, nearly 30% of all new passenger cars purchased between 2012 and
2020 will need to be Flex Fuel to make it possible to consume this much ethanol.

Pavley I

While Pavley Il was superseded by Obama’s Federal Fuel Standards, we include it in our
analysis because ARB sites Pavley Il as an AB 32 policy lever in its Scoping Plan. We estimate
that Pavley Il will bear some cost per ton to reduce emissions during the early years and
achieves net savings in the later years, which will likely grow after 2020. This is the most
efficient program for which costs were modeled.

The costs and savings of Pavley Il is shown in Figure 6.38. While costs are driven by
increased costs of new vehicles, especially commercial trucks, savings are driven by fuel
savings. For diesel trucks, the savings are insufficient to cover costs, for passenger vehicles,
there is substantial net savings. The commercial diesel regulations begin in 2014, but the
passenger vehicle regulations do not come on line until 2017, because earlier years are covered
by Pavley I. That is the primary reason the program has net costs in the early years, but net
savings in the later years.

Because of a slowing economy and SB 375’s move away from automobile travel, the model
anticipates a slower rate of adoption of new vehicles than in the Business-as-Usual Case. In
Business as usual, the model estimates that 5.6 million new passenger vehicles purchased
between 2017 and 2020 under the BAU Case, but only 4.8 million under the Optimistic Case.
2017 through 2020 is when the new Pavley Il passenger vehicle standards are in effect.
Because of this slower rate of adoption, the state’s average fleet efficiency in 2020 is actually
higher under BAU, 32.8 mpg, without the higher Pavley Il standards than with AB 32 in effect,

including Pavley I, 32.5 mpg. This is not because Pavley Il is ineffective, but because of other
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programs. Under AB 32 without Pavley I, projected average fuel efficiency is only 31.4 mpg in

2020.
Figure 6.38
Pavley Il Direct Costs and Reductions, Optimistic Case
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SB 375

A review of the academic literature suggests that far more limited reductions are likely than
ARB suggests and may not materialize at all. To account for this, and to mitigate the impact of
this costly program on our Optimistic Case, we assume that half of ARB’s anticipated reductions
are made. Virtually all local governments and planning agencies agree that the reduction targets
will be difficult to achieve and will require substantial funding for transit, planning and
development incentives. Despite this consensus, ARB’s analysis does not model costs for the
program.

While it is too early to determine the full extent of costs, there will certainly be additional

costs for transit. This study assumes that a small portion of the lost VMT will be replaced by
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transit. It does not model any costs for planning or development incentives, so it likely
understates the true cost of the program substantially. Using these parameters, we find that the
direct costs of SB 375 will grow to $0.8 billion by 2020 as shown in Figure 6.39. This is a
dramatic difference from the substantial savings that ARB models. Their results are to be
expected, however, since they modeled the savings, but failed to consider the costs.

Figure 6.39
SB 375 Direct Costs and Reductions, Optimistic Case
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Renewable Portfolio Standard

RPS requires that utilities produce or purchase 33 percent of their electricity portfolio from
renewable sources. This will likely primarily be achieved through solar and wind, but small
hydro, biomass and geothermal will continue to play a role. RPS will increase the cost of
electricity for California’s ratepayers. We calculate that RPS will cost $90 per ton to reduce
emissions. This is the fourth most costly program for which costs were modeled. Some of this
cost is driven by necessary additional transmission lines. The Public Utilities Commission

estimates for RPS transmission costs which our study utilized are reflected in Figure 6.40.
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Figure 6.40
RPS Direct Costs and Reductions, Optimistic Case

C—Direct Costs
=Reductions

140

F$13

120

100 A

r 58

@
=3

Million Tons
Billions

=)
=

40 |
X

20 | )
$0.5 s0s $09 S11 W
0 $0.0 $0.3 . —‘ ’_‘ ’_‘

20 4

- 52

2mz 2013 2014 2015 2016 2017 2018 2019 2020

SOURCE: Appendix D

Combined Heat and Power

For our model, we used California Energy Commission estimates for rate of deployment and
costs. Because of the costly nature of this program, the Optimistic Case uses CEC’s low
penetration assumption, which the least reductions at the least cost. In total, CHP will

cumulatively cost the state $6.3 billion in direct costs and reduce 20.4 million tons of GHG by

2020 as shown in Figure 6.41.

91



Figure 6.41
CHP Direct Costs and Reductions, Optimistic Case
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Efficiency Measures

In our model, Efficiency Measures realize significant savings because no program costs are
measured; this conforms to ARB’s assumptions. Annual reductions decline because the

decrease of emission intensity of electricity sources and the decline in demand due to economic

losses limit the impact of efficiency gains as shown in Figure 6.42.
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Figure 6.42
Efficiency Measures Direct Costs and Reductions, Optimistic Case
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Cap-and-Trade

It will cost $21 per ton to reduce emissions through Cap-and-Trade. This is the second most
efficient program for which costs were modeled, behind Pavley Il. The average price of
reductions is assumed to cost half of the credit price, which in an efficient market would be set
at the cost of the marginal reduction.

Figure 6.51 reflects the cost of compliance with Cap-and-Trade, as well as the reductions
discussed in the previous paragraph. In addition to implicitly requiring emissions reductions, the
Cap-and-Trade program requires covered entities to purchase carbon credits at auction to cover
their continued emissions, despite being under the cap. Our model estimates that firms will be
forced to spend $1.6 to $4.2 billion per year on auctioned credits, despite assuming that ARB

will freely allocate far more credits than is currently planned.
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Figure 6.43
Cap-and-Trade Direct Costs and Reductions, Optimistic Case
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Section 6¢: High Case Results

This section outlines the results of our High Case. It is more approximately the opposite of

our low case, assuming less successful program implementation and high costs for key price

drivers. This case assumes that:

= Low carbon intensity 2" gen biofuels are available at modestly lower than projected
rates (50%) and Brazilian imports are only available at a significant premium;

» Cap-and-Trade credits are based on a $100 2020 price (adjusted for the success of
other programs), which is in line with the high end of most research. This effectively
means that the implied cap, set at the cost per ton reduced of additional renewable
electricity is always binding, leaving the credit price at approximately $90;

= RPS and Pavley Il are successfully implemented;
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= Efficiency Measures are not implemented. Additionally, due to the previous
penetration of high efficiency technologies, California’s efficiency growth slows by
1%;
= SB 375 is implemented at 50%. Additionally, the amount of lost VMT that must be
replaced by transit is increased by one-third; and
= CHP is implemented at the Low Penetration level.
Impact on GHG Emissions
Our analysis shows that AB 32 reductions in greenhouse gas emissions will come at
significant cost to the state’s economy. The second largest share of emissions reductions will
stem from the economic slowing caused by AB 32, while a slightly larger share will be achieved

by Cap-and-Trade, as exhibited in Figure 6.44.

Figure 6.44
Reductions by Source, High Case
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In the High Case, we find that AB 32 will cumulatively reduce 725 million tons of GHG
through 2020. Economic slowdown accounts for the greatest share, with 37 percent of the
reduction, 265 million tons. This represents the loss of economic productivity driven by AB 32
and the decrease in transportation fuel consumption due to increased costs and decreased
earnings. Purchased offsets account for the second largest share, 242 million tons.

GSP Impact

Figure 6.45 shows our estimate of AB 32’s impact on GSP. Even under our Low Case, AB
32 lowers the projected 2020 GSP from $2.72 trillion to only $2.44 trillion, a loss of $277 billion
in 2020. This amounts to a loss of approximately 10.2 percent of GSP in the year 2020.

Figure 6.45

GSP Impact, High Case
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SOURCE: Appendix C
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Table 6.4 displays the impact AB 32 will have on California’s GSP each year.

Table 6.4
GSP Impact by Year, High Case

BAU $2.01 $2.09 $217 $2.25 $2.34 $2.43 $252 $262 $272
GSP trillion trillion trillion trillion trillion trillion trillion trillion trillion
Scenario

Annual 0.0% -0.3% -0.5% -0.5% -1.0% -1.5% -1.9% -2.5% -3.2%
GSP A

Scenario

A from 0.0% -0.3% -0.8% -1.3% -2.3% -3.6% -5.4% -7.5% -10.2%
Baseline

AB 32 $2.01 $2.08 $2.15 $2.22 $2.28 $2.34 $2.39 $2.42 $2.44
GSP trillion trillion trillion trillion trillion trillion trillion trillion trillion

SOURCE: Appendix C
Jobs Impact

Figure 6.46 shows the impact of AB 32 on California’s employment under our Low Case.
California’s unemployment rate remains the third highest in the nation, making lost jobs a
significant concern.®? AB 32 will cause a reduction of 460,000 jobs in 2020. This cumulatively
amounts to nearly 1.9 million job years during the first 8 years of the program. Annual job losses

increase by an average of 57,000 jobs per year.

%2 Bureau of Labor Statistics, Regional and State Employment and Unemployment Summary, April 2012
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Figure 6.46
Jobs Impact, High Case
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SOURCE: Appendix C

State and Local Revenue Impact

State and local government revenues were hit hard by the Great Recession. Budgets for
education, social services, law enforcement, parks and infrastructure have had to be cut
significantly. AB 32’s impact on the economy will likewise impact state and local revenues as
shown in Figure 6.47. AB 32 will reduce state and local tax revenues by $13.4 billion annually
by 2020 under the low case. Cumulatively, this amounts to over $38.8 billion in lost state and

local tax revenues. The annual revenue loss is increasing by an average of 80 percent per year.
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Earnings Impact

Figure 6.47

State and Local Revenue Impact, High Case
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SOURCE: Appendix C

As shown in Figure 6.48, Californians will lose more than $21.5 billion in personal earnings

in 2020 resulting from AB 32. This amounts to an average loss of $1,500 per working family in

2020 alone. The loss will total $87.2 billion between 2012 and 2020. This is increasing by an

average of 34 percent per year.
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Figure 6.48

Earnings Impact, High Case
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Family Impact

The combined effects of AB 32 will have a significant impact on families. They will lead to a
combination of increased prices for commodities, goods and housing, increased taxes and lost
earnings. Increased energy and transit prices will cost the average family $4,500 per year by
2020 as shown in Figure 6.49. When combined with the lost earnings, AB 32 will cost the
average California family over $6,000 per year even under the most optimistic conditions. This
is nearly equal to an additional six monthly mortgage payments annually. Family impact is

increasing by an average of $750 per year.
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Figure 6.49
Family Impact, High Case
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Low Carbon Fuel Standard

The Low Carbon Fuel Standard requires that transportation fuels consumed in California
achieve 10 percent lower carbon intensity than they do today. Our analysis shows that LCFS
will achieve 15.7 million tons of reductions at a cost of $11.8 billion in 2020, as exhibited in

figure 6.50. This converts to $930 per ton to reduce emissions over the life of the program.
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Figure 6.50
LCFS Direct Costs and Reductions, High Case
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The cost of LCFS is driven by the availability of 2™ generation biofuels in America and the
price to import high grade foreign ethanol. 2™ generation biofuels, to the degree that they are
available, will likely be the preferred alternative, because even if they are more expensive, their
low carbon intensity means they can achieve the required reductions in much lower volumes.
Unfortunately, it has become very clear that ARB’s assumptions for the development of the
LCFS market will likely not be achieved. The OECD forecasts that the United States will
produce only one-third what is necessary to meet California’s LCFS. Moreover, the U.S. EPA
has revised down its Federal standards for 2™ generation fuel use to essentially zero due to the
markets failure to develop. As with any forecast, there is the possibility of either exceeding the
forecasted production or coming up short. Both the Low and Optimistic Cases assume
production will exceed OECD forecasts, though by varying degrees. In the High Case, we

assume 2" generation fuels develop, although at half the rate OECD forecasts. This reflects the
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substantial uncertainty of forecasting the development of a product that currently does not exist
at a commercially viable level.
Pavley Il

While Pavley Il was superseded by Obama’s Federal Fuel Standards, we include it in our
analysis because ARB sites Pavley Il as an AB 32 policy lever in its Scoping Plan. We estimate
that Pavley Il will bear some cost per ton to reduce emissions during the early years and
achieves net savings in the later years, which will likely grow after 2020. This is the most
efficient program for which costs were modeled.

The costs and savings of Pavley Il are shown in Figure 6.51 While costs are driven by
increased costs of new vehicles, especially commercial trucks, savings are driven by fuel
savings. For diesel trucks, the savings are insufficient to cover costs, for passenger vehicles,
there is substantial net savings. The commercial diesel regulations begin in 2014, but the
passenger vehicle regulations do not come on line until 2017, because earlier years are covered
by Pavley I. That is the primary reason the program has net costs in the early years, but net

savings in the later years.
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Figure 6.51
Pavley Il Direct Costs and Reductions, High Case
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SB 375

A review of the academic literature suggests that far more limited reductions are likely than
ARB suggests and may not materialize at all. Reflecting this, we assume that half of ARB’s
anticipated reductions are made in the high case. Virtually all local governments and planning
agencies agree that the reduction targets will be difficult to achieve and will require substantial
funding for transit, planning and development incentives. Despite this consensus, ARB’s
analysis does not model costs for the program.

While it is too early to determine the full extent of costs, there will certainly be additional
costs for transit. This study assumes that a small portion of the lost VMT will be replaced by
transit. Reflecting the uncertainty in this cost, the High Case assumes that a modestly larger
portion of lost VMT must be replaced by transit. It does not model any costs for planning or
development incentives, so it likely understates the true cost of the program substantially. Using

these parameters, we find that the direct costs of SB 375 will grow to $1.1 billion by 2020 as
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shown in Figure 6.52. This is a dramatic difference from the substantial savings that ARB

models. Their results are to be expected, however, since they modeled the savings, but failed to

consider the costs.

Figure 6.52
SB 375 Direct Costs and Reductions, High Case
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Renewable Portfolio Standard

RPS requires that utilities produce or purchase 33 percent of their electricity portfolio from
renewable sources. This will likely primarily be achieved through solar and wind, but small
hydro, biomass and geothermal will continue to play a role. RPS will increase the cost of
electricity for California’s ratepayers. We calculate that RPS will cost $94 per ton to reduce
emissions. This is the fourth most costly program for which costs were modeled. Some of this
cost is driven by necessary additional transmission lines. The Public Utilities Commission

estimates for RPS transmission costs which our study utilized are reflected in Figure 6.53.
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Figure 6.53
RPS Direct Costs and Reductions, High Case
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Combined Heat and Power

For our model, we used California Energy Commission estimates for rate of deployment and
costs. The High Case uses CEC’s low penetration assumption, which achieves the least
reductions and the lowest total costs. In total, CHP will cumulatively cost the state $6.6 billion in

direct costs and reduce 20.6 million tons of GHG by 2020 as shown in Figure 6.54.
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Figure 6.54
CHP Direct Costs and Reductions, High Case
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Efficiency Measures

In our High Case, we assume that Efficiency Measures are ineffective and have no impact.
Cap-and-Trade

Cap-and-Trade will cost $43 per ton to reduce emissions through Cap-and-Trade. This is
the second most efficient program for which costs were modeled, behind Pavley II. The average
price of reductions is assumed to cost half of the credit price, which in an efficient market would
be set at the cost of the marginal reduction.

Figure 6.55 reflects the cost of compliance with Cap-and-Trade, as well as the reductions
discussed in the previous paragraph. In addition to implicitly requiring emissions reductions, the
Cap-and-Trade program requires covered entities to purchase carbon credits at auction to cover
their continued emissions, despite being under the cap. Our model estimates that firms will be
forced to spend $3.4 to $7.8 billion per year on auctioned credits, despite assuming that ARB

will freely allocate far more credits than is currently planned.
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Figure 6.55
Cap-and-Trade Direct Costs and Reductions, High Case
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7. Conclusion

AB 32’s balanced goal of reducing California’s GHG to promote environmental sustainability
in a cost-effective manner is both ambitious and laudable. However, our review using the most
current resources available suggests that the cost and economic impact of AB 32 will likely be
significantly higher than what was reported by ARB in its base case more than three years ago.
Even under the most hopeful of circumstances, ARB’s implementation of AB 32 will lower
California’s 2020 GSP by 3.5 percent when costs are fully accounted.

Our analysis has identified policies that are considerably more cost effective than ARB
reported in their most current study, including RPS and CHP. However, we believe that policy
makers should pay particular attention to areas for which program details and data have
recently emerged which may considerably increase the expected program costs. These policy
areas include LCFS, Pavley Il and SB 375 for which costs are considerably higher than
estimated by ARB in its study from three years ago. In particular, the most recent data indicates
that the US LCFS market has not developed as rapidly as is required to make it a workable
program. This program, which is already underway, is dependent on LCFS supplies that
currently do not exist and will not likely develop at an adequate pace to meet the LCFS timeline.
In addition, though there may exist strong policy rationales for maintaining SB 375, policy
makers should be aware of the program implementation costs that are required.

At this critical junction, policy makers should also consider if there are more cost-effective
solutions that may produce the same GHG reductions. As noted, AB 32 has a balanced
mandate to produce cost-effective solutions. However, despite the considerable amount of
research that has been produced or commissioned by ARB, no study has comprehensively
assessed whether ARB’s plan is indeed cost-effective. Though not comprehensive in nature,
our study suggests that alternatives to ARB’s plan could reduce program costs by over 50

percent while reducing GHG emissions by the same amount prescribed by ARB. Because of the
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potential harms and benefits that could emerge, policy makers should explore this issue in

greater detail.
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Appendix J:
AB 32 Mandates

AB 32 Mandates

Develop and approve a scoping plan for achieving the maximum technologically feasible
and cost-effective reductions in GHG emissions by 2020

Appoint an Economic and Technology Advancement Advisory Committee (ETAAC) to
provide recommendations for technologies, research and greenhouse gas emission
reduction measures

Convene an Environmental Justice Advisory Committee (EJAC) to advise the Board in
developing the Scoping Plan and any other pertinent matter in implementing AB 32

Identify the statewide level of GHG emissions in 1990 to serve as the emissions limit to be
achieved by 2020

Adopt a regulation requiring the mandatory reporting of GHG emissions;

Identify and adopt regulations for discrete early actions that could be enforceable on or
before January 1, 2010

Adopt a regulation that establishes a system of market-based declining annual aggregate
emission limits for sources or categories of sources that emit GHG emissions, applicable
from January 1, 2012, to December 31, 2020
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Millions (Gallons)

Appendix Q:
Low Carbon Fuel Standards

Appendix Q-1
Ethanol 2008-2010 Average Production and Consumption

14,000 - m2008-10 avg Production

m2008-10 avg Consumption

12,000 -

10,000 -

8,000 -

6,000 -

4,000 -

2,000 -

California LCFS u.s. Brazil Europe
SOURCE: OECD-FAO Agricultural Outlook 2011

Key Observations:

Ethanol is primarily produced in the United States and Brazil, but Europe, China and
Japan are working to develop their capabilities, but are unlikely to have significant
capacity by 2020

Due to expanding demand in Brazil and renewable/low carbon standards world-wide, the
ethanol market is projected to be in deficit before accounting for California’s low carbon
fuel standard

California’s low carbon fuel standard leaves the world ethanol market substantially out of
balance

Only a small portion of America’s ethanol production is adequate for California’s low
carbon fuel standard
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Appendix Q-2
Portion of Alternative Fuel Mix Necessary to Meet 2020 Standard

o, -
200% Portion Required
A MW Ethanol A A \w Ethanol
180% -
’ A CA Ethanol CA Ethanol
160% - A BZ Ethanol
® Cellulose
140% - ¢+ CNG
120% -
100% -
80% -
60% -
BZ Ethanol
0% 4 e e e == ==
Fuels with carbon
intensity over 86 can
20% - Cellulose never achieve
compliance
OD/D T T T T T T T T T

1 86
Carbon Intensity

SOURCE: ARB and Farrell Data and Andrew Chang and Co Calculations
Key Observations:

= The only currently commercially available fuel with adequately low carbon intensity is
Brazilian ethanol

= California and Midwest ethanol and electricity have carbon intensities above the 2020
standard

= Other potential sources, like cellulose ethanol have lower carbon intensities but are
not currently adequately developed to be produced at scale and are unlikely to be
adequately implemented by 2020
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Appendix Q-3
Ethanol 2020 Projected Production and Consumption

14,000 -

Brazil

12,000 -

10,000 -

8,000

| Neededto
6,000 Meet
LCFS

Millions (Gallons)

4,000 -

2,000 -

Sugar Ethanol 2nd Gen Fuels
SOURCE: OECD-FAO Agricultural Outlook 2011

Key Observations:

= The Energy Independence and Security Act of 2007 mandates that virtually all of
America’s 2nd generation fuel supply be consumed by other state

= To date, producers have been completely unable to achieve mandated 2" generation
production, forcing the regulation to be lowered dramatically

» Brazil's demand for transportation fuel is increasing rapidly. Most analysts do not
expect ethanol production to meet domestic demand

= Ethanol produced in Europe is needed to fulfill their own mandates
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Appendix Q-4
Brazilian Ethanol Production

500 ~

400 -

Thousand Barrels Per Day

300

200 T T T T T T T T T T
2001 2002 2003 2004 2005 2006 2007 2008 2002 2010 2011

SOURCE: U.S. Energy Information Administration, International Energy Statistics

Key Observations:
= Brazilian ethanol production has grown substantially over time, but has been subject

to significant swings from year-to-year
= The volatility of crop production would lead to unstable and unpredictable fuel prices
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Appendix R:
Renewable Portfolio Standard

Electricity Cost Projections Per kWh (In 2008$)
$0.18 -

$0.16

$0.14

$0.12

$0.10

$0.08

$0.06

$0.04

$0.02

$0.00

RF Non-RPS  RF National CPUC All CPUC 20% CPUC 33%
Baseline(1)  20% RPS(1)  Natural Gas RPS RPS

" Adjusted for 2008 dollars.

Key Observations:

= The CPUC analysis predicts that by 2020, the cost of a 33 percent RPS standard will
be approximately $0.17 per kilowatt-hour in 2008 dollars

= The report itself assumes a 16.7 percent growth in the cost of electricity, regardless of
RPS, between 2008 and 2020

» Baseline analysis from the CPUC study also showed higher costs for all-gas
production and the existing 20 percent RPS standard

= A national study conducted by Resources for the Future also found that the national
cost of energy would increase from a non-RPS baseline in a 20 percent RPS
standard
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Appendix S:
Cap-and-Trade

Appendix S-1
Price Per Ton Of Carbon Emissions
$180 - Brattle Conservative =~ «sscese Bratile Extreme
Synapse Low  seseses Synapse Mid
= = = = Synapse High ARB Case 1
$160 - ARB Case 2 ARB Case 3
= = = = ARB Case 4 ARB Case 5
CRALow  sesenas CRA High
$140 -
$120 -
$100 -
$80 -
$60 -
$40 -
$20 -
$0 T T T T T T T 1

2012 2013 2014 2015 2016 2017 2018 2019 2020

Key Observations:

= |n addition to those shown, other analysts project carbon prices to range from
negligible to as high as $214

* ARB and CRA scenarios assume 10 percent annual growth rate

= Synapse projections adjusted for AB 32 rollout timeframe
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Per Unit cost for entity to implement reductions

Appendix S-2
Carbon Allowance Model

. & Profits to efficient entities

m Costs to all entities

Average Cost = Emissions allowance Price

N

‘\
I\

uyers Sellers >

Key Observations:

«—
Entities with an above average per unit reduction cost will buy allowances from
entities with a below average per unit reduction cost
The emissions allowance price will naturally be established at the average cost of per
unit reductions
This diagram assumes a static model. In reality, some entities would also produce
less or shut down, reducing demand and modestly lowering the allowance price, but
also harming the economy and eliminating jobs
The relative availability of offsets can lower the effective average cost of making
reductions
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The Fiscal and Economic Impact of the
California Global Warming Solutions Act (AB 32): Local Case Studies
(Key Findings)

AB 32 will negatively impact local governments by $3.0 billion annually and $18.6 billion

cumulatively by 2020.

AB 32 will reduce local tax revenue by $646.8 million annually in 2020 and $1.9 billion

cumulatively by 2020.

Total local costs for electricity, transportation fuel and water will increase by $2.3 billion

annually in 2020 and by $16.7 billion cumulatively by 2020.

Local governments will face an additional $711.2 million cost annually in 2020 and local

schools will have $36.7 million in additional costs in 2020 in the Optimistic Case.

Additional costs for local water districts due to electricity costs will reach $1.6 billion in the

year 2020 for the state in the Optimistic Case.

The Los Angeles Unified School District will face cumulative costs of $27.3 million, with an

annual impact of $5.5 million in 2020, or the equivalent of more than 80 teachers.



1. Introduction

“The Fiscal and Economic Impact of the California Global Warming Solutions Act of 2006,”
by Andrew Chang & Company, LLC measured the total fiscal and economic impacts of AB 32
as it has been specified by the California Air Resources Board. In an effort to highlight the
impacts to local governments, this report contains several case studies to isolate the direct fiscal
impact to agencies in local government, including city and county governments, school districts,
local transit agencies and local water providers.

The main report found that the cumulative GSP loss between 2012 and 2020 will be $85 to
$245 billion between the Low and High Case. In the Optimistic Case, the total impacts to
California consumers and the economy in the year 2020 are significant:

» Direct cost to California consumers is $35.3 billion

= Net effect on Gross State Product is a 5.6 percent loss with 262,000 jobs lost

= $7.4 billion in lost state and local revenue

= $12.3 billion in lost statewide earnings

= Average family costs of over $2,500 a year, in addition to over $900 in lost annual family

earnings

This report details the impacts these policies will have on specific public agencies. This
includes the impact of increased commodity costs (electricity, transportation fuel and water) and
lost local tax revenue from decreased economic activity. We also illustrate the impact to specific

agencies, including the Los Angeles Unified School District (LAUSD).



2. AB 32’s Impact on Local Government

AB 32 will increase the cost of electricity, transportation fuel and water for all consumers,
including local agencies. Moreover, the economic slowdown caused by AB 32 will reduce the
revenues to local governments, such as regional governments, school districts, public transit
and local water agencies. The cumulative impact to local public entities from 2012 to 2020 will
be $18.6 billion, or the equivalent of the entire collected tax and fee revenues from corporations,
tobacco, insurance, alcohol, and motor vehicle fuel statewide in 2010. Table 2.1 details the

additional costs and lost revenues resulting from AB 32.

Table 2.1
2012 - 2020 Cumulative Costs of AB 32 to Local Governments
(Optimistic Case)
Electricity Transport Fuel Total
Local Water Agencies $13.0 Billion n/a $13.0 Billion
Cities
Counties $3.3 Billion n/a $3.3 Billion
Special Districts
Public Transit $27.9 Million $148.3 Million $176.2 Million
School Districts $170.1 Million n/a $170.1 Million
Roads $55.8 Million n/a $55.8 Million
Lost Revenue n/a n/a $1.9 Billion
Total $16.7 Billion $148.3 Million $18.6 Billion

SOURCE: U.S. Census Bureau, Table 1. State and Local Government Finances by Level of
Government and by State: 2008-09, 2009 Annual Surveys of State and Local Government
Finances, October 24, 2011; Main Report, Appendix C, G

Local water authorities will bear cumulative costs amounting to $13.0 billion in 2020, which
represents the single greatest cost category. The cumulative costs for electricity to cities,
counties and special districts will reach $3.3 billion by 2020, which is nearly the total that all

cities in California spent on fire protection and services, special districts spent on waste disposal



services, or counties spent on public health in fiscal year 2009-10. The cumulative lost revenue
is the third largest cost driver at approximately $1.9 billion.
The increased commodity costs will significantly increase costs for local governments, as

shown in Figure 2.1.

Figure 2.1
Cumulative Commodity Cost for Local Entities
(Optimistic Case)
$13,043.7 Million
$3,295.9 Million
$176.2 Milion ~ $170.1 Million $55.8 Million
I Local Water ILocal Go'«'ernrﬁentsI Public Transit I Local Schools I Local Roads I
Agencies

SOURCE: U.S. Census Bureau, Table 1. State and Local Government Finances by Level of
Government and by State: 2008-09, 2009 Annual Surveys of State and Local Government
Finances, October 24, 2011; California Department of Education, "DataQuest," Educational
Demographics Unit, accessed June 2012; California Energy Commission, "California Energy
Consumption Database," Energy Consumption Data Management System, accessed June 2012;
U.S. Department of Transportation, National Transit Database, Federal Transit Administration,
accessed in June 2012

The largest commodity impact comes from the increased cost to local water agencies, with
an annual impact of $1.6 billion in 2020 and $13.0 billion impact cumulatively, which is almost
double the total operating expense of all state water agencies in 2009-10. Local governments
will face an additional $711.2 million cost annually in 2020 and more than $3.3 billion in
cumulative costs. Public transit, local schools and local roads will bear $176 million, $170 million

and $55 million respectively.



As shown in Figure 2.2, costs grow from $1.4 billion in annual commaodity costs in 2012 to
$2.3 billion in annual costs by 2020.

Figure 2.2
Annual Commodity Costs for Local Entities
(Optimistic Case)

$2.3 Billion

$2.2 Billion

$2.1 Billion
$1.9 Billion

$1.8 Billion
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SOURCE: U.S. Census Bureau, Table 1. State and Local Government Finances by Level of
Government and by State: 2008-09, 2009 Annual Surveys of State and Local Government
Finances, October 24, 2011; California Department of Education, "DataQuest," Educational
Demographics Unit, accessed June 2012; California Energy Commission, "California Energy
Consumption Database," Energy Consumption Data Management System, accessed June 2012;
U.S. Department of Transportation, National Transit Database, Federal Transit Administration,
accessed in June 2012

In 2020, annual additional electricity costs will be $765.9 million, $1.6 billion for local water
costs and transportation costs in local transit of $25.8 million. The $2.3 billion annual cost in
2020 is approximately the total amount that California cities spent on parks and recreation in
2009-10.

The Impact of AB 32 on the Local Revenues

Lost local revenue in the form of sales and transportation taxes, as well as special districts
such as regional governments, will create a significant burden on local governments, as seen in
Figure 2.3. The cumulative impact amounts to approximately $1.9 billion by 2020. AB 32 will

reduce local tax revenues by over $646.8 million annually by 2020 as well.



Figure 2.3
Lost Local Revenues

(Optimistic Case)
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SOURCE: Main Report, Appendix C

This decrease in local revenues offsets gains in local revenue over the previous decade.
The cumulative impact of $1.9 billion more than offsets the growth in total California county
revenues over a four-year period, from fiscal years 2006-07 to 2009-10.

The Impact of AB 32 on the Los Angeles Unified School District

The Los Angeles Unified School District (LAUSD) is the largest school district in California
several times over. During the 2010-11 school year, LAUSD had over 750,000 students and
more than 35,900 teachers. More than 1 out of every 10 students in California attended a school

in the district.



Figure 2.4
Cumulative Commodity Costs for LAUSD

$4.5 Million $27.3 Million

$22.8 Million
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SOURCE: Los Angeles Unified School District, Public Records Act request, Office of the General
Counsel, accessed June 2012

As seen in Figure 2.4, cumulative costs of AB 32 to LAUSD will amount to $27 million by
2020. Costs will be driven by added costs of electricity which will reach $23 million and
additional transportation fuel costs which will exceed $4 million. The 2020 annual impact from
commodities alone would be the equivalent of the salaries of more than 80 teachers.

The cumulative impact is also the more than the total spending on school librarians,
equipment replacement, and buildings and building improvements in fiscal year 2010-11. The
annual impact of just new transportation fuel costs alone is more than the annual expenditures

on superintendent and food service employee salaries.



Cumulative Additional Cost for Select Local Agencies

Table 2.2

Local Agency Electricity Transport Fuel Total

Chico Unified School District $0.3 Million n/a $0.3 Million
Clovis Unified School District $1.7 Million n/a $1.7 Million
County of Kern $3.4 Million n/a $3.4 Million
County of Humboldt $0.4 Million n/a $0.4 Million
San Diego County Water Authority $0.4 Million n/a $0.4 Million
Bakersfield Fire Department n/a $0.2 Million $0.2 Million
Ventura County Fire Department n/a $0.4 Million $0.4 Million
Total $6.3 Million $0.6 Million $6.8 Million

SOURCE: Chico Unified School District, Electric and Natural Gas Usage 2008-2011, Maintenance,
Operations, Transportation, accessed June 2012; County of Kern, Electric and Natural Gas Usage
2009-2011, accessed June 2012; County of Humboldt, Electric and Natural Gas Usage 2008-2011,
accessed June 2012; San Diego County Water Authority, Electricty Usage 2009-2011, accessed
June 2012; Bakersfield Fire Department, Gasoline and Diesel Usage 2009-2011, accessed June
2012; Ventura Fire Department, Gasoline and Diesel Usage 2009-2011, accessed June 2012

10




3. Conclusion

The increased cost of commodities coupled with the significant decrease in local revenues
from economic loss upon fully implementing AB 32 will create a $18.6 billion cumulative impact
to local public entities over the length of the implementation period, with a $3.0 billion impact in
the year 2020. It will also reduce local tax revenues by $646.8 million annually in 2020 and $1.9
billion cumulatively in the Optimistic Case.

Local governments will face an additional $711.2 million cost annually in 2020 and local
schools will have $36.7 million in additional costs in 2020 in the Optimistic Case. Additional
costs for local water districts due to electricity costs will reach $1.6 billion in the year 2020 for
the state. Individual state entities will also bear a burden. One such local entity, the Los Angeles
Unified School District, will face cumulative costs of $27.3 million with an annual impact of $5.5

million in 202, or the equivalent of more than 80 teachers.

11



¢l

1 10Z 1990300 ‘uonew.oju] waysAS uonepodsuel] Jo UoIsiAig ,‘Bled Peoy 21ldnd EluJojed 0102, ‘Uonenodsuel] jo juswyedsqg
'Z10Z aunr passadde ‘wa)sAg juswabeuey eyeq uondwnsuo) Abisug ,‘Au3 Aq uondwnsuo) Ayouyos|3, ‘uoissiwwo) ABIau3 eluiojen
Z10Z aunr passadoe ‘uohelsiuiWpy Jisuel | [eiopad ‘oseqejeq Jisuel | [euoljeN ‘uoiepodsues] jo Juswpedaq ‘SN,

2102 aunp passadoe ‘ejleg-p3 ,'S|00Y9S 8leAld Ul SJuspnig JO Jaquinp,

‘uopeanp3 4o Juswuedeq eIUIOHED ‘Z1.0Z BuUNf pessedde ‘Yun solydeiboweq [euoneonpl ,1senpeleq, ‘UoleoNnp3 Jo Juswpeds( eluloyed .

L10Z ‘vZ 4890100 ‘SeoueUl4 JUSWUISAOL) [BO0T PUE 8)81S

Jo shening [enuuy 600Z ‘60-800Z :©1BIS AQ PUB JUBLILIBAOD) 4O |88 AQ SBOURBUIS JUBWUIBAOD) [BD0T PUE 8BS “| 8|qe ‘Neaing snsus)d 'S'n,

a Xipuaddy ‘Loday uiely 89S )

gvo0’t | 1ze0’t | vozuh | eeplt | eesit | §802h | §66Th | €1LZL | 680E'L | 4y agesn oL speoy s
g

ries | esvs | eess | oess | eess | veos | 689 | eves | 0159 (uMmo

un) ,ebesn |ejoL ysuel | dlgnd

reves | soze's | Leve | oeeve | c68st | viegt | 95 | 928 | 61T | peen ot e MO W)

;2BeSN [E10 10MSIq 10040S

. S N o . . - e A (Umo u)) ,ebesn

065879 | 80LV'v9 | 662109 | 61829 | 83569 | EUvELL | ThiLeL | vivO'SL | LLi69L 10 1UBLILIEAGD [290]

13 . 13 . 3 . 13 . 1] . 13 - 1] . 13 - 1] mw
GELEILS | BO006S | L6IBLS | LLLVOS | LS | TE60WS | TO0ETS | 06058 | TIZHS | iodison homr aidhO
0202 6102 8102 2102 9102 5102 7102 €102 2102

abesn Ayo11309|3
v Xipuaddy




€l

Z10Z dunr passadoe ‘UoHeJSIUIWPY Jisuel | [eJopad ‘eseqejeq Hsueld | [euoneN ‘uopepodsuel] jo Juswuedsq ‘SN,
Z10Z dunf passaode ‘UoleJSIUIWLPY JISUBL ] [eiopad ‘Oseqele( Jisuel | [euoleN ‘uojenodsuel] jo uswpedsq 'sn,

4 xipuaddy ‘poday uie 993 0

L Sl 6l £'Gl 'Sl 1oL g9l 691 Ll 0 sbes _Smﬁmcm_bw%wﬂm
ey bop g'sp L'op 6'LY L6V 05 1'1S 0'€S 10 oS MMH\,%W_M_WMW _n_un_v_mw_m
oc0$ | ocos | szos | 1e0s | seos | oecos | oeos | sios | 2008 od D) [o5910 10 LoIPO
€008 | w50 | se0s | ezos | oo | 600§ | 8008 | v00$ -3 S o) ooulloneD o o0
0202 6102 8102 1102 9102 5102 yL0Z €102 2102

abesn |an4 uonelodsuea |

:g xipuaddy




142

9 xipuaddy ‘uoday uiel\ 89S 5

0v$

6'c$

8'cs

Les

9'cs$

g'e$

v'es

€es

zes

(suoling) 191eM) 404 ABasug
JO }S09 |B}O| OLIBUDDS

abesn Aq Auouoe|g
10 1809 abelany Aldiniy

€68°L0L$

¥09'86$

699'96$

665'76$

0€8°26$

€69°L6$

¥90°68$

810'88$

6£5'G8%

(UMD/$) Aouios|3 Jo
1509 8belany [Bnuuy OLIBUSIS

9'c$

9'cs$

g'es$

r'es$

v'es

€es

€es

zes

1'es

(suoriing) 4o3eM
1o} ABiauz jo 3s09 |eJOo] NVd

X

abesn Aq Ayo1y09|3
101809 abelany Aldiynpy

085°06$

165°68%

058'88$

181'88$

286°,8%

095°28%

¥92'98%

605°G8$

8LY' 8%

(UMD/$) Aworyos|3
10 1509 abelany |enuuy NYg

690°0%

L29'6€

9ze'6e

GG6'8E

¥8G'8€

zLese

G68°LE

AW

TASTAVAS

(Umo) ebesn Abissu3z |10 |

X

abesn |ej0] Joj abesn
ABiauz yum oney Aldyiny

L)

Ll

Ll

9l

9l

9l

9l

9l

9l

abesn pue s82In0g
paljijuap| usamiag olley

abesn
ABisuz 108[oid Jo} s8N0
paljuap| wouj abesn apiaIg

6°'G¢

6'GC

6'GC

6'GC

6'G¢

6'G¢

6'GC

6°'G¢

6°'G¢

(1984 8108B UOI||IW) S82IN0S
paljijusp| wolj Is1epA [e1o L

144

A%

1997

1597

¢y

¢y

cv

Ly

Ly

(1004 a10E
uol|jiw) abesn Jajepn 1oL

62L'€C

62L°€C

62L°€C

62L°€C

62.L'€C

62.L'€C

62.L°€C

62.°€C

62L'€C

(UMD) sad1nog paynuap|
wouJ} abesn ABisu3 |e1o]

0coc

610¢

8L0¢

L10¢

9l0¢

Gloc

1444

€Loc

cloc

(PeleIS BsIMIBYIO SSaIUN ‘SUOIING PUE Z1L0Z$ Ul sieliod 1Y)

A9IEM

19 xipuaddy




Appendix D:
Bibliography

Bakersfield Fire Department, Gasoline and Diesel Usage 2009-2011, accessed June 2012

California Department of Education, "DataQuest," Educational Demographics Unit, accessed
June 2012

California Department of Education, "Largest & Smallest Public School Districts," CalEdFacts,
accessed June 2012

California Department of Education, "Number of Students in Private Schools," Ed-Data,
accessed June 2012

California Department of Education, "Selected Certificated Salaries and Related Statistics 2010-
11," School Fiscal Services Division, December 2011

California Employment Development Department, "Sacramento County Industry Employment &
Labor Force - by Annual Average," Labor Market Information Division, June 15, 2012

California Energy Commission, "California Energy Consumption Database," Energy
Consumption Data Management System, accessed June 2012

California Energy Commission, "U.S. Per Capita Electricity Sales (1990 - 2010)," Energy
Almanac, accessed June 2012

California State Controller, "Cities Annual Report: Fiscal Year 2009-10," November 11, 2011
California State Controller, "Counties Annual Report: Fiscal Year 2009-10," November 11, 2011

California State Controller, "Special Districts Annual Report: Fiscal Year 2009-10," November
11, 2011

Chico Unified School District, Electric and Natural Gas Usage 2008-2011, Maintenance,
Operations, Transportation, accessed June 2012

County of Humboldt, Electric and Natural Gas Usage 2008-2011, accessed June 2012
County of Kern, Electric and Natural Gas Usage 2009-2011, accessed June 2012

Department of Transportation, "2010 California Public Road Data," Division of Transportation
System Information, October 2011

Los Angeles Unified School District, Public Records Act request, Office of the General Counsel,
accessed June 2012

Los Angeles Unified School District, "Superintendent's Final 2012-13 Budget," Budget Services
& Financial Planning, June 22, 2012

Office of the California Governor, "Governor's Budget 2012-13," January 10, 2012

15



Sacramento County, "Fiscal Year 2011-12 Adopted Budget," Office of Financial Management,
July 13, 2011

Sacramento County Sheriff, "Employment Requirements, Salary and Benefits," accessed June
2012

San Diego County Water Authority, Electricty Usage 2009-2011, accessed June 2012

U.S. Census Bureau, Table 1. State and Local Government Finances by Level of Government
and by State: 2008-09, 2009 Annual Surveys of State and Local Government Finances,
October 24, 2011

U.S. Department of Transportation, National Transit Database, Federal Transit Administration,
accessed in June 2012

Ventura Fire Department, Gasoline and Diesel Usage 2009-2011, accessed June 2012

16



The Fiscal and
Economic Impact
of the California
Global Warming
Solutions Act of
2006

State Case Studies

June 2012






About the Report Sponsors:

The California Manufacturers & Technology Association works to improve and enhance a
strong business climate for California's 30,000 manufacturing, processing and technology based
companies. Since 1918, CMTA has worked with state government to develop balanced laws,
effective regulations and sound public policies to stimulate economic growth and create new
jobs while safeguarding the state's environmental resources. CMTA represents 600 businesses
from the entire manufacturing community — an economic sector that generates more than $200

billion every year and employs more than 1.2 million Californians.

About Andrew Chang & Company, LLC:

The professionals at Andrew Chang & Company work with our clients to achieve tangible
results by combining our best-in-class research and analyses with unique insights into public
policy and business and government strategy and operations. Using advanced economic,
statistical and business administration techniques, we provide strategy and operations
consulting to Fortune 1000 firms and provide policy, economic, fiscal and operations consulting

for public sector agencies and non-profit organizations to improve operations.



The Fiscal and Economic Impact of the
California Global Warming Solutions Act (AB 32): State Case Studies
(Table of Contents)

Section Page

Key Findings 3
1. Introduction 4
2. AB 32’s Impact on State Government 5
3. Conclusion 11
Appendix A: Electricity Usage 12
Appendix B: Transportation Fuel Usage 13
Appendix C: Water 14
Appendix D: Bulk Fuel 15
Appendix E: Bibliography 16




The Fiscal and Economic Impact of the
California Global Warming Solutions Act (AB 32): State Case Studies
(Key Findings)

AB 32 will negatively impact the state budget by $7.2 billion annually and $22.1 billion

cumulatively by 2020.

AB 32 will reduce state tax revenues by $6.8 billion annually in 2020 and $19.7 billion

cumulatively by 2020.

Total state costs for electricity, transportation fuel and water will increase by $485.6 million

annually in 2020 and by $2.4 billion cumulatively by 2020.

The State Executive branch and its agencies will have $48.8 million in additional costs in

2020.

The State Water Project will face an additional $48.1 million cost annually in 2020

Departments that buy bulk fuel, such as the California Department of Transportation, will

face an additional $22.4 million in cumulative costs by 2020.

The State Center Community College District in Fresno County will face $1.0 million in
cumulative increased costs from electricity alone, or an increase of 6.3 percent from their

current electricity costs by 2020.

The California Highway Patrol will bear an additional $5.3 million in costs due to electricity

and transportation fuel costs by 2020.



1. Introduction

“The Fiscal and Economic Impact of the California Global Warming Solutions Act of 2006,”
by Andrew Chang & Company, LLC measured the total fiscal and economic impacts of AB 32
as currently specified by the California Air Resources Board. In an effort to highlight the impacts
to state public entities, this report isolates the direct fiscal impact to agencies in state
government, including the executive branch of state government, higher education and
community colleges.

The main report found that the cumulative GSP loss between 2012 and 2020 will be $85 to
$245 billion between the Low and High Case. In the Optimistic Case, the total impacts to
California consumers and the economy in the year 2020 are significant:

» Direct cost to California consumers is $35.3 billion

= Net effect on Gross State Product is a 5.6 percent loss with 262,000 jobs lost

= $7.4 billion in lost state and local revenue

= $12.3 billion in lost statewide earnings

= Average family costs of over $2,500 a year, in addition to over $900 in lost annual family

earnings

This report details the impacts these policies will have on specific public agencies. This
includes the impact of increased commodity costs (electricity, transportation fuel and water) and
lost state tax revenue from decreased economic activity. We also illustrate the impact to specific

agencies, including case studies of a community college and the California Highway Patrol.



2. AB 32’s Impact on State Government

AB 32 will drive up the cost of electricity, transportation fuel and water for all consumers,
including state agencies. Moreover, the economic slowdown caused by AB 32 will reduce the
revenues to state government. The cumulative impact to state public entities from 2012 to 2020
will be $22.1 billion, driven largely by lost state revenue as shown in Figure 2.1. The cumulative
lost revenue is approximately $19.7 billion. The second largest cumulative impact is from
additional water costs which will total $1.8 billion in 2020, followed by the cumulative impact of
electricity and transportation fuel will cost state government $488.9 million and $71.8 million

respectively.

Figure 2.1
Cumulative State Costs
(Optimistic Case)
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The cumulative impact of $22.1 billion is approximately the state’s General Fund
expenditures for Health Care Services and the Department of Social Services in 2010-11, or,

when averaged, more than the annual budget of the Public Utilities Commission.



In Figure 2.2, we see the escalating annual costs of commaodities for state public entities.
Annual state costs grow from $55.2 million in 2012 to $485.6 million in 2020. In 2020, additional
annual electricity, transportation fuel and water costs will total $105.5 million, $19.2 million and
$360.9 million respectively. The 2020 commodity cost is greater than the 2009 total energy cost
for the entire commercial sector of the state of Vermont.

Figure 2.2
Annual Commodity Costs for State Entities
(Optimistic Case)
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The increased commodity costs will significantly affect the ability of state entities to perform
their functions and services. Figure 2.3, shows the projected cumulative costs of electricity,
water and transportation fuel for the State Water Project, the Executive Branch, the University of

California, California Community Colleges, California State University and state roads.



Figure 2.3
Cumulative Commodity Cost for State Entities
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The State Water Project will face cumulative costs of more than $223 million by 2020. The
State Executive branch, including all state departments and agencies, will incur over $209
million in cumulative costs by 2020. Higher education also bears a great deal of impact; the
University of California system will have more than $51 million in cumulative costs, however the
California Community College and California State University systems are close behind with
additional cumulative costs of more than $43 million and $25 million respectively. Lastly, state
roadways will incur more than $7 million in cumulative costs through 2020 as a result of AB 32.
The Impact of AB 32 on the State Revenues

The primary driver of increased costs in the Optimistic Case is lost state revenues from
decreased economic activity in the state, as seen in Figure 2.4. Due to the slowdown in
economic activity and lost earnings, AB 32 will reduce state tax revenues by over $6 billion

annually by 2020. The annual loss in 2020 is more than the state’s proposed total expenditures



on the Departments of Public Health, Child Support Services, Managed Health Care,
Developmental Services, and State Hospitals in Fiscal Year 2012-13.

Figure 2.4
Lost State Revenues
(Optimistic Case)

$6,756.7 Million

$4,769.3 Million

$3,277 6 Million

$2,179.6 Million

$1,368.6 Million

$766.3 Million
$461.5 Milion

$152.2 Million
$0.0 I —

2012 2013 2014 2015 2016 2017 2018 2019 2020

SOURCE: Main Report, Appendix C

Cumulatively, this amounts to over $19 billion in lost state tax revenues, or the approximate
amount of money the state spent on all higher education during the previous two years.
Additionally, since these revenues are placed into the General Fund, K-12 education stands to
lose $2.7 billion annually by 2020, the equivalent of more than 45,000 teachers across the state.
The Impact of AB 32 on the State Center Community College District

The State Center Community College District (SCCCD) includes Fresno City College,
Reedley College, Willow International Community College Center, Madera Community College
Center and Oakhurst Community College Center with a district-wide student enrollment of over
53,000 in the 2010-11 school year. The district is located in Fresno County and accounts for
approximately 2.2 percent of the entire California Community College building space and used

approximately 22.4 GWh of electricity in 2010.



Figure 2.5
SCCCD Electricity Costs in 2020, Comparison
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The district would bear additional annual costs of $200,000 in 2020, representing a 6.3
percent increase in its current costs and equivalent to the yearly tuition of more than 230 full-
time students. 2020 cumulative costs would total $1.0 million in increased costs from electricity.
The total annual costs in 2020 are also the equivalent of several budget items; the figure
represents annual spending in the district’'s 2010-11 fiscal year for new vehicles, vehicle repair
& maintenance, and architectural and engineering services.

The Impact of AB 32 on the California Highway Patrol

The core mission of the California Highway Patrol is to provide safety, service and security
to the people of California through minimizing traffic collisions, maximizing service to the public
and public agencies, managing traffic and emergency incidents, protect the public property,
state employees and the state's infrastructure and collaborate with local, state and federal

public safety agencies to protect California. The department has 11,101 total law enforcement



employees, including 7,660 total officers and is the largest state law enforcement division in the
nation.

Figure 2.6
Cumulative Electricity and Fuel Cost for CHP
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As a percentage of total state law enforcement, the CHP makes up 9.3 percent of all state
law enforcement personnel and 9.7 percent of all state officers. The California Highway Patrol
operates approximately 1.2 million square feet of office and other building space, or 0.5 percent
of the square footage of the entire state of California, and the total volume of bulk fuel
purchased by the CHP is approximately 2.5 million gallons of gasoline and diesel per year.

CHP will bear $5.3 million in increased costs cumulatively from electricity and transportation
fuels. The 2020 total additional cost of $1.6 million is equivalent to 0.1 percent of the
Department’s FY 2010-11 budget and the equivalent to more than 23 full-time CHP officers. The
cumulative cost for the department is also larger than the department's spending on their
enhanced radio system in fiscal year 2010-11. The California Highway Patrol Enhanced Radio

System (CHPERS) project's purpose is to provide for the development and implementation of

10



an enhanced statewide radio communications system and as well as provide interoperability at

the local, regional, and federal level.

11



3. Conclusion

The increased cost of commodities coupled with the significant decrease in state revenues
from economic loss upon fully implementing AB 32 will create a $22.1 billion cumulative impact
to state public entities over the length of the implementation period, with a $7.2 billion impact in
the year 2020. It will also reduce state tax revenues by $6.8 billion annually by 2020 and $19.7
billion cumulatively in the Optimistic Case.

The State Water Project will face an additional $48.1 million cost annually in 2020 and the
State Executive branch and its agencies will have $48.8 million in additional costs in 2020 in the
Optimistic Case, while additional costs for water due to electricity costs will reach $360.8 million
in the year 2020 for the state. Even individual state entities, such as the State Center
Community College District and the California Highway Patrol, will face millions in additional

cost that they will need to address.

12
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Appendix D:
Bulk Fuel

In addition to the Voyager Fuel Card program that the state uses to provide transportation

fuel to public agencies, several departments operate independent fueling stations across the

state and would bear increased costs from bulk fuel purchases, as seen in Figure D.1.

Figure D.1

Cumulative Costs to Departments from Additional Bulk Fuel Costs

$16.3 Million

$4.3 Million

$0.4 Million $0.4 Million

California Department California Highway Department of Water Department of Fish
of Transportation Patrol Resources and Game

SOURCE: Appendix C

The California Department of Transportation (Caltrans) is the largest purchaser of bulk fuels

and would face an additional $16.3 million in fuel costs over the implementation period. The

California Highway Patrol would face $4.3 million in additional fuel costs, while the Department

of Fish and Game and Department of Water Resources would face $0.4 million in additional

cumulative costs.
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