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“Demographics is destiny” has become somewhat an overused
phrase, but that does not reduce the critical importance of
population trends to virtually every aspect of economic, social
and political life. Concern over demographic trends has been
heightened in recent years by several international trends —
notably rapid aging, reduced fertility, large scale migration across
borders. On the national level, shifts in attitude, generation and
ethnicity have proven decisive in both the political realm and in
the economic fortunes of regions and states.

The Center focuses research and analysis of global, national and
regional demographic trends and also looks into policies that
might produce favorable demographic results over time. In
addition it involves Chapman students in demographic research
under the supervision of the Center’s senior staff. Students work
with the Center’s director and engage in research that will serve
them well as they look to develop their careers in business, the
social sciences and the arts. They will also have access to our
advisory board, which includes distinguished Chapman faculty
and major demographic scholars from across the country and
the world.
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Wilkinson College of Humanities and Social Sciences is the largest college at Chapman
University. The distinguished faculty are composed of active scholars who are renowned
nationally and internationally for their academic excellence and contribution to knowledge.
Butjustasimportant, theyare also enthusiastic teachers who take seriously their responsibility
of ensuring that our students, whether majors, minors, or graduate students, are prepared for
the intellectual, ethical, and professional challenges that a rapidly changing world is going
to present. Our college is focused on providing a well-rounded educational foundation that
lead to a variety of career paths. Wilkinson College invites you to join our vibrant intellectual
community, where collaborative student-faculty research, internships, community service,
travel courses and study abroad, student organizations, and several lecture series extend
learning beyond the classroom.

ADDITIONAL RESEARCH CENTERS:

The Earl Babbie Research Center is dedicated to empowering students and faculty to apply a
wide variety of qualitative and quantitative social research methods to conduct studies that address
critical social, behavioral, economic and environmental problems. The Center’s mission is to provide
research support and instruction to students, faculty and the broader community, and to produce
research that addresses global concerns including human rights, social justice, peaceful solutions
to social conflicts and environmental sustainability. The Babbie Center supports cutting edge
interdisciplinary research and encourages faculty student collaboration. For more information about
the Earl Babbie Research Center.

The Henley Social Science Research Lab supports undergraduate and faculty research
through a variety of programs. Research assistants staff the lab five days a week and can help
faculty with the collection and analysis of date. They are also available to support students
by providing tutoring in SPSS, GIS and quantitative methods for courses that include
this content. The lab also encourages and facilitates interdisciplinary research with the
creation of faculty work groups and serves as a resource for the community and can provide
consulting services. The Henley lab is pleased to provide consulting for local government and
community groups.

WILKINSON COLLEGE

of Humanities and Social Sciences
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David Friedman and Jennifer Hernandez are attorneys in the California environmental
and land use practice group of Holland & Knight LLC, an international law firm. The
practice group periodically publishes analyses of California legal and policy data in support
of its continued study of the use, and abuse, of the California Environmental Quality Act of
1970, which allows anyone (even anonymous entities, and entities seeking to advance non-
environmental objectives) to file a lawsuit alleging inadequate environmental evaluation of
any type of project requiring a discretionary approval from any state, regional or local agency.
As confirmed by several research studies including those completed by the firm, California
courts have upheld approximately half of such lawsuit challenges in reported appellate court
cases decided over the past 15 years, most commonly ordering reversal of project approvals
pending further environmental studies. The delays and uncertainties caused by CEQA
litigation abuse against environmentally benign or even beneficial projects have prompted
repeated calls for CEQA reform by California's elected leaders, but meaningful reform faces
fierce opposition from entrenched special interests.
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Introduction and Summary

California has adopted the most
significant climate change policies in
the United States, including landmark
legislation (AB 32)2 to lower state green-
house gas (GHG) emissions to 1990 levels
by 2020. Proposed new laws, and recent
judicial decisions concerning the analysis
of GHG impacts under the California
Environmental Quality Act (CEQA), may
soon increase the state’s legally mandat-
ed GHG reduction target to 80% below
1990 levels by 2050.> The purpose of
California’s GHG policies is to reduce
the concentration of human-generated
GHGs in the atmosphere. The United
Nations Intergovernmental Panel on
Climate Change (IPCC) and many other
scientific organizations have predicted
that higher GHG atmospheric concentra-
tions generated by human activity could
cause catastrophic climate changes.

This paper demonstrates that even
the complete elimination of state GHG
emissions will have no measurable effect
on climate change risks unless Cali-
fornia-style policies are widely adopt-
ed throughout the United States, and
particularly in other countries that now
generate much larger GHG emissions.
As California Governor Jerry Brown, a
staunch proponent of climate change
policies, recently observed, “We can do
things in California, but if others don’t
follow, it will be futile.”* Similarly, the
California legislature recognized at the
time that AB 32 was enacted that at-
mospheric GHG concentrations could
only be stabilized through national and
international actions, and that the state’s

“far-reaching effects” would result from

“encouraging other states, the federal
government, and other countries to
act”” Nevertheless, the extent to which
California’s GHG policies have and may
be likely to inspire similar measures in

other locations, is rarely, if ever seri-
ously evaluated by state lawmakers or
the California judiciary. Absent such
considerations, imposing much more
substantial GHG mandates may not only
fail to inspire complementary actions in
other locations, but could even result in
a net increase in GHG emissions should
population and economic activity move
to locations with much higher GHG
emission rates than California.

“..even the complete elimination of state
GHG emissions will have no measurable effect
on climate change risks unless California-style

policies are widely adopted throughout the
United States, and particularly in other
countries that now generate much

larger GHG emissions.

Key findings include the following:

Most scientists agree that climate
change risks are associated with the
atmospheric accumulation of gases with
high global warming potential includ-
ing carbon dioxide and other gases
attributed to human activity (collec-
tively “carbon dioxide equivalent” or

“CO2¢” emissions). In 2011 California
accounted for less than 1% of global
CO2e emissions, and less than 0.065% of
the worldwide annual CO2e emissions
increase that occurred during 1990-2011.
The state’s per capita CO2e emissions are
much lower than in the rest of the United
States, and comparable with relatively
efficient advanced industrial countries
like Germany and Japan.

CEQA, GREENHOUSE GAS REGULATION, AND CLIMATE CHANGE 7
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Despite its sizable population and
economy, California generates a rel-
atively minute, and falling, share of
global CO2e emissions. The amount of
global CO2e emissions and atmospheric
concentrations would have been virtually
unchanged, even if California's GHG
emissions were zero from 1990-2011, and
remained at that level and assuming cur-
rent emission trends in other locations
continued through 2050.

As recognized in AB 32 and by other
state leaders, California’s ability to re-
duce climate change risks is not primari-
ly a function of reducing state emissions.
To have any measurable effect on global
CO2e levels, the state must show that
CO2e emissions can be reduced in a
manner that also allows societies, such
as China and India, to improve the
prospects for the vast majority of the
population now living in or near poverty
conditions. Over the last several decades,
and especially since the mid-2000s, when
climate change emerged as the state’s
dominant environmental policy focus,
California has failed to demonstrate
that it can sustain a thriving middle and
working class in addition to its most
affluent population.6

b As sharply illustrated by Tesla’s recent

decision to locate a $5 billion electric car
facility, and 6,500 green jobs, in Nevada,
California continues to suffer from a rela-
tively poor global economic reputation as
a place to do businesses outside high-end
services and technology development.
This drives even green energy man-
ufacturing, let alone more traditional
industries, from the state. State policies
also reduce middle and working class
employment opportunities, and increase
housing and other key living expenses,
such as energy costs.
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B Ironically this has resulted in a mas-
sive displacement of former state busi-
nesses and residents to other locations
with higher per-capita CO2e emission
levels. Since 1990, 3.8 million former res-
idents, approximately the population of
Oregon or Oklahoma, relocated to other
states. Billions of dollars of economic ac-
tivity which might have remained in Cal-
ifornia have now been relocated to states
and foreign countries with much higher
emissions and weaker regulations. The
cumulative net CO2e emission increases
generated by the unprecedented move-
ment of the state’s former residents and
continuing loss of economic activity to
higher GHG generating locations nearly
offsets the GHG reductions that would
be achieved in California under AB 32.
Section I of this paper provides
background information about histor-
ical CO2e atmospheric concentrations,
the extent of global CO2e emissions
over time, climate change risks associ-
ated with these trends, and California’s
relative contribution to worldwide CO2e
emissions. This section demonstrates
that California accounts for a minute and
falling share of global GHG emissions.
Section II discusses the development
of California’s current climate change
policies and shows that, in the past,
California consistently recognized that
CO2e emission reduction goals must be
adopted in a measured, balanced man-
ner to facilitate the concurrent need for
economic growth and other important
social objectives. Despite recent increases
in corporate earnings by Silicon Valley
corporations, increased home prices to
pre-recession levels, and a decrease in
reported unemployment rates, California
also includes the nation’s largest number
and highest percentage of people living
in poverty. Nearly 24% of the state’s
population is impoverished according

to recently released U.S. Census Bureau
statistics and faces enormous economic
and social challenges.

The state’s ability to meet its pressing
social and economic challenges could
be worsened by proposed legislation and
judicial interpretations of CEQA man-
dating much more substantial GHG re-
ductions than even sympathetic scientific
assessments have found to be unachiev-
able using any current technology.’

Sections IIT and IV show that, even
assuming that California had zero CO2e
emissions during 1990-2011, and for an
additional four decades projected to
2050, global CO2e emission levels and
atmospheric CO2e concentration would
be virtually unaffected. In fact, unreal-
istic unilateral GHG reduction mandates
can actually increase global CO2e levels
and associated climate change risks by
discouraging states and countries from
adopting similar policies, and by displac-
ing people and industries to locations
with higher emissions.

The achievement of significant, but
more realistic GHG objectives and
broad-based economic and social growth
would have an immeasurably greater
effect on atmospheric CO2e concentra-
tion levels if the state’s economic vitality
proved a workable model that also allows
for the achievement of critical social
aims, such as reducing poverty and
improving the standard of living for the
middle class and those aspiring to join
the middle class.




Background: GHG Emissions,
Climate Change, and California

California’s GHG policies are based
on widely accepted scientific evidence
that human-related greenhouse gas emis-
sions raise atmospheric concentrations of
carbon dioxide and other gases, increase
the amount of energy the atmosphere
can absorb, and increase global surface
temperatures. GHG emissions and at-
mospheric concentrations are frequently
characterized in terms of the CO2-equiv-
alent (CO2e) global warming potential
of the most active greenhouse gases
because CO2 comprises more than 80%
of human-related GHG emissions. Global
atmospheric CO2e concentrations rose

from approximately 278 parts per million
(ppm) in 1750 to 446 ppm in 2011°

Global surface temperatures have
increased since the last ice age, and even
more since the mid-18th century. Many
scientists believe that feedback and sim-
ilar phenomena eventually will amplify
the effects of increased CO2e levels in
the atmosphere and “force” additional
warming. The sensitivity of global tem-
peratures to additional forcing mecha-
nisms has not yet been precisely verified.
A recent summary of satellite-based
temperature data has found that, except
at far northern latitudes, almost all of
the current climate research models have
been “predicting too much warming,”
particularly since 1998:

Atmospheric CO2e Concentrations, 1750-2011 (ppm) Figure 1
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European Environment Agency, Observed trends in total global concentration of the Kyoto gases
(http://www.eea.europa.eu/data-and-maps/daviz/observed-trends-in-total-global#tab-chart_2, accessed September 2014)
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California and World CO2e Emissions, 1990-2011
(million metric tons) Figure 2
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WY California

The troposphere has not warmed

as fast as almost all climate models
predict... The reasons for the
discrepancy between the predicted
and observed warming rate are
currently under investigation

by a number of research groups.
Possible reasons include increased
oceanic circulation leading to
increased subduction of heat into
the ocean, higher than normal
levels of stratospheric aerosols due
to volcanoes during the past decade,
incorrect ozone levels used as input
to the models, lower than expected
solar output during the last few years,

or poorly modeled cloud feedback
effects. It is possible (or even
likely) that a combination of these
candidate causes is responsible.9

Similarly, a 2014 update on the AB
32 Scoping Plan prepared by the Cal-
ifornia Air Resources Board (CARB)
notes that “The rate of global surface air
temperature warming over the past 15
years—about 0.05 degrees C per de-
cade—has been slower than the average
rate since 1951.”"° The most recent
analysis by the Intergovernmental Panel
on Climate Change (IPCC) suggests that
doubling the atmospheric concentration

CEQA, GREENHOUSE GAS REGULATION, AND CLIMATE CHANGE 11



Figure 4

California emits approximately 50%
less CO2e per capita than the rest of

California’s Share of Global CO2e Emissions, 1990-2011 (percent) Figure 3 Net Increase in Annual CO2e
Emissions from 1 -2011

1.40% ) ?S ons O 990-20 the United States, and much less than
(m||||on metric J[OI’]S) locations such as the Russian Federation,

1.35% 15000 Texas and Canada (see Table 1). The state
also generates approximately 253 tons

1.30% World of CO2e per million dollars of gross
12,36.2 domestic product (CO2e per M$GDP)
1050 ——— | I [ I S N 19000 compared with 442.2 tons of CO2e per
MS$GDP in the rest of the U.S., 781.9 tons
T of CO2e per M$GDP in China, 416
— tons of CO2e per M$GDP in India, and
a global average of 485.6 tons of CO2e
115% ‘ : ‘ : ‘ : : ! ! ‘ ! ! ! ! ! 9000
per M$GDP.
1.10%

California’s CO2e per capita
1.05% ‘ - S e e e o e o000 and per M$GDP emission rates

are comparable with those

of CO2e would most likely increase
global surface temperatures by 1.5 to 4.5
degrees Celsius (C).11

The extent to which global tem-
peratures can increase as a result of
human-related CO2e emissions without
causing catastrophic climate change is
also subject to ongoing scientific eval-
uation. Studies by the IPCC and other
leading research organization have gen-
erally concluded that global temperatures
cannot rise by more than 2 degrees C
without increasing the risk of catastroph-
ic climate change. Potential effects from
such an increase include the stimulation
of more severe heat waves, wildfires,
droughts, rapid sea level rise, degraded
air quality, and other adverse outcomes.

CHAPMAN UNIVERSITY + CENTER FOR DEMOGRAPHICS AND POLICY

The 2014 Scoping Plan update notes that
because “the sensitivity of the climate
system to GHGs has uncertainty,” the
appropriate temperature target may be
lower than 2 degrees C to avoid “irrepa-
rable harm” to “future generations and
nature.””” Due to these uncertainties, it
is not possible at this time to identify a
precise atmospheric CO2e concentra-
tion level that will safely “stabilize” the
world’s climate. The 2014 Scoping Plan
update indicates that atmospheric CO2e
should be stabilized at least below 450
ppm to reduce, but not necessarily avoid,
catastrophic climate change risks.
California has a large population and
economy, both of which have continued
to grow over time. Nevertheless, the state

has historically accounted for a relatively
minute share of total worldwide GHG
emissions (see Figure 2). State emissions
have fallen from about 1.36% of the
global total in 1990 — well before global
warming was a widespread concern

— 10 0.98% in 2011 (see Figure 3). The
annual amount of global CO2e emissions
increased by 12,936 MtCO2e from 1990
to 2011, or by more than 40% since 1990.
Over the same period, California’s CO2e
emissions rose by only 8.3 MtCO2e (2%),
and declined by approximately 10.7%
from 2007 to 2011. Overall, California
accounted for only 0.065% of the net
global CO2e emissions increase between
1990 and 2011 (see Figure 4).

3000 in Germany and Japan.
.95%
90% CA 8.4 S .
6 T s o o e o . o T B b % % T b % % D D, %, . California’s CO2e per capita and per
O T R T T Y Y % % S S R 0 0 E— MS$GDP emission rates are comparable
with those in Germany and Japan. Ger-

Source: . . .
CAIT 2.0 (1990-2011 CO2e emissions for California and world) 2011 CO2e emissions for California and world) many is widely recognized as one of the

world’s leaders in the development of ze-
ro-emission power sources, and approx-
imately 26% of all German energy was
obtained from renewable sources by early
2012." Japan has approximately the same
land mass as California (but four times
the population) relies on non-CO2e
emission nuclear power to a much greater
extent, and has a per-capita vehicle miles
traveled rate approximately 70% lower
than the United States.”” California’s
emission patterns more closely resemble
larger advanced European economies
than the rest of the U.S.; most of these
countries maintain relatively high living
standards and lower CO2e emission
levels from personal (e.g., transportation,
electricity, home heating and cooling)
and industrial activities.
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California and Large Emitter CO2e Profiles, 2011

C02e Emissions
(million metric tons)

World 43,817
China 10,653
United States 6,550
United States without California'® 6,121
European Union (27 Nations) 4,541
India 2,486
Russian Federation 2,374
Japan 1,307
Germany 883
Texas 719
Canada 716
CALIFORNIA 429
CAT 50

14

California’s GHG Policies and
Broad-Based Economic Growth

From their inception, state GHG
policies have explicitly recognized that
California must combine C02e reduc-
tions with robust and broad-based
economic and social growth to stimulate
global GHG emission cutbacks. The legis-
lative findings in AB 32 state that a major
component of California’s contribution
towards climate change solutions would
be leading by example and developing
low-carbon practices and technologies
that other nations would adopt:

CHAPMAN UNIVERSITY « CENTER FOR DEMOGRAPHICS AND POLICY

TABLE 1
C02e per capita ~ C02e per MSGDP
(metric tons) (metric tons)

6.3 485.6
7.9 781.9
21.0 4217
22.3 4422
9.0 270.1
2.0 416.9
16.6 738.1
10.2 298.5
10.8 263.4
30.9 684.2
20.9 516.4
1.4 253.6

National and international actions
are necessary to fully address the
issue of global warming. However,
action taken by California to reduce
emissions of greenhouse gases will
have far-reaching effects by en-
couraging other states, the federal
government, and other countries to
act.... By exercising a global leader-
ship role, California will also posi-
tion its economy, technology centers,
financial institutions, and businesses
to benefit from national and interna-
tional efforts to reduce emissions of
greenhouse gases. More importantly,

investing in the development of in-
novative and pioneering technologies
will assist California in achieving the
2020 statewide limit on emissions of
greenhouse gases established by

[AB 32] and will provide an oppor-
tunity for the state to take a global
economic and technological lead-
ership role in reducing emissions of
greenhouse gases.

The legislature also recognized that
the state’s GHG reduction measures
must take account of economic impacts
and costs:

It is the intent of the Legislature that
[CARB] design emissions reduction
measures to meet the statewide emis-
sions limits for greenhouse gases
established pursuant to [AB 32] in

a manner that minimizes costs and
maximizes benefits for California’s
economy, improves and modernizes
California’s energy infrastructure
and maintains electric system reli-
ability, maximizes additional envi-
ronmental and economic co-benefits
for California, and complements the
state’s efforts to improve air quality.w

Consistent with the legislature’s
AB 32 findings, CARB implemented
regulations and GHG reduction plans
that explicitly considered the need for
economic growth and the importance of
other social objectives in the context of
developing state climate change policies.
In 2008, a team of economists, including
the director of the Harvard Environ-
mental Economics Program, warned that
AB 32 would impose costs on the state’s
economy that could not be addressed by
making unsubstantiated claims of new
“green job” creation, to reduce employ-
ment and other negative social impacts.
In response, CARB developed a “cap-
and-trade” market-based program for

reducing many sources of GHG emis-
sions to phase-in and limit the social and
economic effects of higher energy costs.”
In setting special reduction targets for
state agencies, CARB further attempt-
ed to “maximize the experience and
contributions of each agency involved to
achieve the [agency target] reduction of
greenhouse gas emissions while growing
the economy and protecting the environ-
ment.” > The 2014 Scoping Plan update,
the most recently revised version of the
AB 32 implementation plan, includes an
entire section that discusses “Fostering
Resilient Economic Growth.” **

As discussed below, it is vitally
important for California to demonstrate
that significant GHG emission reduc-
tions can be achieved without sacrificing
important social and economic needs.

A global commitment to implementing
GHG reduction measures is essential if
state efforts are to have any significant
effect on atmospheric CO2e concentra-
tion. California has started, but has not
yet completed, the process of changing
the state’s utility, transportation, energy
and housing infrastructure and complex
regulatory programs to achieve the AB
32 objectives.

Despite a recent uptick from the
depths of the last recession, the state has
yet to demonstrate that it can also sustain
a broad-based recovery that benefits an
enormous population living in poverty as
well as sustain upward mobility for less-
skilled and middle-class workers. Regu-
latory costs and litigation risks, including
CEQA lawsuits, have contributed to the
widespread perception that the state is
a very poor location for business and
employment growth. Since 1990, Cali-
fornia job growth has averaged about 1%
per year, far below the state’s 3% average
during 1970-1990 despite almost the
same population increase in both periods.
California’s employment growth gener-
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ally kept pace with similar fast-growing
and high immigration states like Texas
and Florida during 1970-1990, but subse-
quently declined substantially below the
rates achieved in these locations. In 1991-
2013, Texas, with only 70% of California’s
population, generated nearly 4.1 million
new jobs compared with just 2.6 million
in California. Florida, a state with half
the population of California, generated
2.2 million jobs over the same period.”
Recent national trends towards
greater wage and income inequality have
been especially pronounced in California,
where incomes for all but the wealth-
iest 20% of the population have either
increased well below the U.S. average, or
actually declined even after government
program payments are included in the
analysis.24 Since 2010, manufacturing
employment, which the Los Angeles
Times recently characterized as “the clas-
sic path to higher paying jobs for less-ed-
ucated workers,” grew by only 1% in the
state compared with a remarkable rise of
nearly 7% in the rest of the country.ZS
Skyrocketing home values, increased
corporate earnings and rising stock pric-
es for famed Silicon Valley companies
have clearly improved the fortunes of
California’s most wealthy communities,
located largely along the coast. These
trends, on the other hand, have had a
major and disproportionate impact on
the less advantaged 80% of the state’s
population. Recent U.S. Census Bureau
analyses show that California has by far
the highest poverty rate in country, with
24% of the population impoverished
versus a national average of 16%, and
the largest number of people in pov-
erty (nearly 9 million). Since 1970, the
number of adults in California without
at least a high school diploma increased
by over 500,000, by far the largest rise
anywhere in the U.S., and during a peri-
od when there was a 23 million decrease

CGHAPMAN UNIVERSITY « CENTER FOR DEMOGRAPHICS AND POLICY

in the nation as a whole.”* A study by the
state Legislative Analyst’s Office found
that California home prices are two-
and-a-half times the national average
($440,000 compared with $180,000
nationwide) and average monthly rents
are about 50 percent higher than the

rest of the country ($1,240 versus $840
per month). Lower income households
often cannot afford to buy a home, and
still spend much more of their income on
housing than elsewhere in the country.
Workers in California’s coastal commu-
nities commute 10 percent further each
day than commuters elsewhere, and
Californians are four times more likely to
live in crowded housing.27

Finally, California has some of the
highest utility and fuel costs in the na-
tion. These expenses disproportionately
burden lower income residents with less
disposal income to spend on everyday
necessities like electricity or gasoline. In
December 2014, California’s electricity
cost for all sectors was 14.54 cents per
kilowatt hour, 43.5% higher than the na-
tional average of 10.13 cents per kilowatt
hour. Compared with December 2013,
the state’s electricity costs increased by
10.5%, nearly five times faster than the
2.7% increase in the nation as a whole.”®
In mid-March 2015, California’s average
cost per gallon of regular unleaded fuel
was $3.29, the highest in the country
even including Hawaii and Alaska, and
86 cents (36%) higher than the national
average. Year over year gas prices fell by
over 31% on average in the U.S., but by
only 17% in California.”

Even as the state is still struggling
to demonstrate that the significant AB
32 emission targets and robust, broadly
shared economic growth can be simul-
taneously sustained, California faces an
escalation of regulations through judicial
fiat’® or new legislation31 to further cut
CO2e emissions to 80% of 1990 levels by

2050. Unlike the measured and econom-
ically responsible approach taken by the
legislature and CARB in the context

of AB 32, there is no currently feasible
or reasonable method for achieving a
potential 80% reduction mandate. A 2012
report commissioned by the California
Energy Commission and prepared by
the California Council on Science and
Technology (CCST), in fact, concluded
that even a reduction of 60% below 1990
levels by 2050 would only be possible
assuming the deployment of existing
plus demonstrable, but not yet available
or cost-effective (scalable) technologies
and very significant, costly initiatives,
including the following:

“[A]ll buildings would either have to be
demolished, retrofitted, or built new
to very high efficiency standards, ...
vehicles of all sorts would need to be
made significantly more efficient, and

... industrial processes would need to
advance beyond technology available
today. Moreover, widespread electri-
fication wherever technically feasible
would be required, through the use
of hybrid or all-electric vehicle drive-
trains, heat pumps for space and water
heating, and specialized electric heat-
ing technology (microwave, electric arc,
etc.) in industrial applications....” .

Meeting an 80% reduction target,
then, would require the use of even
more speculative technologies, includ-
ing those that the CCST found to be “in
development, not yet available” or merely

“research concepts.””’ Legislative or
judicial imposition of a technologically
infeasible 80% reduction is more likely
to actually reduce California’s ability
to inspire other jurisdictions to lower
atmospheric CO2e levels, which is the
only relevant policy outcome that would
address climate change risks.

California Cannot Meaningfully
Affect Global CO2e Levels

By Imposing New Emission
Reductions Within California

As Governor Brown recently
observed, state efforts to reduce and
stabilize atmospheric CO2e levels will
prove “futile” if other states and coun-
tries do not implement complementary
measures. As shown in Figure 3 and
Figure 4, California accounted for less
than 1% of total global GHG emissions
in 2011, and just 0.065% of the 12,936
Mt per year increase in annual global
emissions from 1990 to 2011. Although
the state is often characterized as one of
the world’s largest economies, its CO2e
emissions are relatively minute compared
with those globally. These emissions and
atmospheric CO2e levels would have
been virtually unchanged if California
had produced zero levels of CO2e during
1990-2011, and would also be unaffect-
ed to any meaningful extent if no state
emissions occurred through 2050.

Figure 5 plots global CO2e emissions
from 1990-2050 with California and
assuming California emissions were zero
(“without California”) from 1990 to 2050.
The results for 1990-2011 are based on re-
ported state and global emission data for
those years. The results for 2012-2050 are
projected by assuming that the average
annual emission growth during 1990-
2011 for each scenario would continue
to occur in subsequent years. Figure
5 demonstrates that global emissions
would remain almost identical during
1990-2050 even if California emitted
absolutely no CO2e over that period.

Table 2 examines the 1990-2050
projections in more detail. Based on
reported 1990-2011 state and global data,
total world emissions in 1990 would
have been slightly more than 1% lower
without California in 1990, and 0.98%
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Global CO2e Emissions with and without California 1990-2011
(reported data) and 2012-2050 (projected)
(million metric tons)

1990, 2011 and Projected 2050 Global CO2e Emissions
with and without California (million metric tons per year) TabLE 2

Figure 5
Global Emissions  Global Emissions  Percent Change

80000 with California without California '

1990 30,880 30,460 -1.36%
70000

2011 43,817 43,388 -0.98%
60000 2050 67,871 67,396 -0.66%

Source:

50000 see Figure 6

tial effect on atmospheric CO2e levels
40000 can be generally assessed, however, by
considering the statistical relationship
between reported annual global CO2e

1990-2011. As shown in Figure 6, a very
good statistical “fit” (R2=.955) between
these two variables can be achieved with
a simple linear equation. The mathemat-

30000 emissions and atmospheric CO2e during ical relationship between observed CO2e
— Correlation between Annual Global CO2e Emissions (million metric tons)
and Annual CO2e Atmospheric Concentration (ppm) Figure 6
10000 460
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2012-2050 emissions based on 1990-2011 average annual increase in world emissions with and without California N Y
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lower without the state in 2011. As shown  levels would achieve—over the entire 420 °®
in Figure 3 above, California accounted 60 years from 1990-2050 would have o
for an increasingly small proportion of no meaningful effect on global CO2e ° -
410 ® y=0.008bx + 293.71
global GHG emissions during 1990-2011 emissions. » 1 R? = 095514
as emissions from other sources, includ- Several factors affect the relation- ®
ing China, India and the Russian Federa- ship between GHG emission levels and 400 ‘
tion, increased much more rapidly. Table the amount of CO2e in the atmosphere, ®
2 shows that, if 1990-2011 trends are including the earth’s carbon cycle, the 390
projected for an additional four decades, efficiency of “sinks” (such as forests) that 30000 39000 34000 36000 38000 40000 49000 44000
global emissions in 2050 would be just remove atmospheric carbon by various o
0.66% lower without California. Zero means over time, and the temporal Global CO2e Emissions, Mt/year
state emissions—much lower than even persistence of different greenhouse gases. Source:
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the proposed 80% reductions below 1990
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The magnitude of California’s poten-

CAIT 2.0 for 1990-2011 total world CO2e annual emissions; European Environment Agency

(see Figure 1) for 1990-2011 CO2e concentration levels
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emissions and atmospheric levels over
this period can be used to broadly il-
lustrate the potential relative magnitude
(but not to make precise predictions) of
CO2e atmospheric concentration chang-
es in response to global emissions with
and without California.

Table 3 indicates that California
can not, on its own, meaningfully affect
atmospheric CO2e concentrations by
reducing emissions to any level, includ-
ing zero. Using the statistical data shown
in Figure 6, CO2e concentrations with
and without California in 2011 would
range from 447.1 ppm with California
to 445.6 ppm if no California emissions
occurred, a difference of 0.336%. Table
3 also compares the magnitude of CO2e
concentrations assuming the 1990-2011
annual emission trends with and without
California extend to 2050. The difference
between 2050 CO2e concentrations in
both instances would also be miniscule
(0.293%). Changes of this magnitude
would not have a measurable affect on
climate change risks. If the projected
2050 CO2e concentration with California
shown in Table 3, for example, increased
global average surface temperatures by
2 degrees C, the 0.293% concentration
decrease projected without California

would still result in net temperature
gain of 1.994 degrees C. Given measure-
ment and analysis uncertainties, for all
practical purposes the projected CO2e
levels with and without California, and
the implied global temperature changes,
would be functionally identical.

These examples show that the state
cannot, in fact, meaningfully influ-
ence atmospheric CO2e levels unless
it develops and implements reasonable
GHG control measures that other states
and countries voluntarily seek to adopt.
Pursuing technologically infeasible and
unilateral emission reduction obligations
at the same time that inequality, poverty,
and middle and working class housing
and employment needs remain unmet is
highly unlikely to produce stable, effec-
tive policy outcomes that other states and
countries will eagerly emulate. California
would be far better served by pursuing
reasonable, if less dramatic GHG reduc-
tions, building a broad-based economy,
and using proven evidence of social,
economic and climate change policy
successes to convince others to follow the
state’s lead on GHG reductions.

Figure 7 illustrates the potential
change in global emissions that could
occur from a 100% reduction (i.e., zero

2011 and 2050, CO2e Concentration Levels,

with and without California

Scenario Year
Global Emissions with California
Global Emissions without California

Percent Change

Source:
See Figures 3 and 4.

TABLE 3

Atmospheric CO2e Concentration(ppm)

2011 2050
4471 531.2
4456 529.6

P o033%% JPp -0.293%

Concentration values derived from the linear statistical relationship between observed CO2e emissions and concentrations
for 1990-2011 shown in Figure 7 and are used to illustrate relative magnitudes and not as specific predictive results.
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Global Emissions without California, and Global Emissions
(including California) with 0.75% Reduction per year from 2020

(million metric tons per year)

80000
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Figure 7
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Source:

CAIT 2.0 for 1990-2011, total California and world CO2e annual emissions; 2012-2050 emissic
emissions without California and assuming 0.75% annual reduction from prior year emission lev

state emissions) in California emissions
versus a more measured state policy
based on AB 32 that contributes towards
a globally applicable CO2e program.
Figure 7 includes the analysis of global
emissions without California for 1990-
2050 shown in Figure 5 contrasted with
an alternative scenario that assumes: (a)
California achieves its AB 32 emissions
target of 431 MtCO2e in 2020, and (b)
California, and the rest of world, agree to
reduce emissions by 0.75% per year from
2020 to 2050.

7 »

fter 2020

Figure 7 indicates that, even assum-
ing zero California CO2e output, global
emissions would be almost completely
unaffected during 1990-2011 and would
continue to rapidly increase over time
based on current trends. By 2050 the
world would generate approximately
67,400 MtCO2e per year, more than
double the 1990 level of 30,880 MtCO2e.
Using the statistical relationship between
global CO2e emissions and atmospheric
concentration shown in Figure 6, project-
ed CO2e levels would rise to about 530
ppm in 2050.
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Figure 7 also illustrates the result
that could occur if California fully imple-
ments AB 32, demonstrates that signif-
icant GHG reductions can be achieved
without adversely affecting the working
and middle class, and thus contributes
towards a global commitment to re-
duce worldwide emissions by just 0.75%
per year from 2020-2050. Under these
assumptions, annual global emissions
would peak in 2020 at about 49,930
MtCO2e, and fall by about 20% to 39,400
MtCO2e by 2050. Even very modest, but
globally-based reductions would cut 2050
emissions by nearly half from the levels
that would occur in the world-without
California projection, and be much closer
to 1990 levels of about 30,880 MtCO2e.
Using the statistical relationship between
global CO2e emissions and atmospheric
concentration shown in Figure 6, project-
ed CO2e levels would be about 430 ppm
in 2050.

Due to the complexity of the factors
that could affect GHGs in the atmo-
sphere over time, these projections can
not provide a precise estimate of future
CO2e concentrations. They do confirm
the California legislature’s findings when
enacting AB 32, and the Governor’s

recent insight, that only global-scale
emission reduction programs, even if
extremely modest in scope, will have
measurable effects on climate change
risks. Recent proposed legislation, and
judicial interpretations of CEQA (en-
acted in 1970), to commit to the much
more aggressive and, as indicated by
recent scientific studies, technologically,
economically and socially unobtainable
80% GHG reductions within California,
would be far less likely to stimulate simi-
lar efforts in other locations that produce
orders of magnitude more CO2e emis-
sions. Indeed, as the following section
demonstrates, these efforts can actu-
ally increase net GHG emissions when
population and industrial responses to
the state’s highly unfavorable regulatory
system, CEQA and other litigation risks,
and significantly higher housing and
energy costs are considered.

Population and industrial
displacement have and likely
will continue to offset in-state
GHG emission reductions

California’s markedly unbalanced
economy has quietly stimulated one of
the largest domestic population shifts

Emissions per Capita and Change from California
Levels, attributable to 1990-2010 Net Domestic

Migration from California. (tons of CO2e)

Per Capita

Emissions
CALIFORNIA 1.4
Rest of United States 22.4

Source:
Derived from CAIT 2.0. See Figures 3 and 4
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Emissions from

1990-2010 Net
Domestic Migration  Net Increase from
(3.8 Million individuals) California levels

43,271,944
v

84,986,657 41714,614

TABLE 4

in recent American history. Until about
1990, the state historically attracted
Americans from the rest of the country
who were drawn by the promise of its as-
tonishing natural resources and diverse
economic opportunities. This long-estab-
lished domestic migration pattern—the
net flow of U.S. residents from and to
California over time—has completely re-
versed since 1990 as the state experienced
an unprecedented “exodus” of former
residents to other locations. According
to a 2012 study, California lost a net of
3.8 million people, approximately the
current size of Oregon or Oklahoma, to
other states during 1990-2010 alone.”

The GHG emission consequences of
major population shifts from the state are
almost never addressed by state policy-
makers, but they can have an enormous
cumulative and adverse impact on Cali-
fornia’s climate change policy goals. As
shown in Table 4, per capita California
GHG emissions were 11.4 tons of CO2e
per person in 2011, half the rate in the
rest of the U.S. (22.36 tons of CO2e per
person). On average, the net domestic
migration of 3.8 million people to other
parts of the U.S. increased emissions by
41.7 MtCO2e per year from levels that
would have occurred in California.

The cumulative increase in glob-
al GHG emissions per year caused by
net domestic migration from the state
seriously undermines the potential
global benefits of California’s in-state
GHG emission reductions. As shown in
Figure 8, the CARB Scoping Plan set a 42
MtCO2e reduction goal from 2002-2004
average emission levels.”” Based on the
average per capita emissions data for Cal-
ifornia and the rest of the United States
in Table 5, domestic migration to higher
emission locations since 1990 has already
offset almost all of this objective.

California also undermines state
GHG policies by causing industrial

Figure 8

Emissions increases caused by

Net Domestic Migration from California

Versus CARB 2020 Reduction
from 2000—-2004 Levels
(tons of CO2e per annum)

Target

50,000,000
40,000,000
41,714,614 Net CO2e
30,000,000 Annual Emissions
Increase from
20,000,000 California Domestic
Migration Losses
since 1990
10,000,000
0
-10,000,000
CARB Scoping
-20,000,000 Plan Reduction
Objective from
-30,000,000 AQOOO_QS?O;‘
verage State
Emission Levels '42,000;000
-40,000,000
-50,000,000
Source:
Derived from CAIT 2.0. See Figures 3 and 4.

relocation and growth, even for the green
technologies and industries it most wants
to stimulate, to occur in other, higher
emission locations. The severity of this
problem was recently highlighted in the
well-publicized decision by Tesla, an
electric car pioneer, to locate a massive $5
billion battery factory in Nevada. Tesla’s
decision was particularly difficult for
California, because state tax and electric
car development policies have been a
major factor, if not the primary reason
for, the company's successes to date. In
recent decades, companies have increas-
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Emissions from 5% of 2013 Gross State Product
in California, rest of World, and in China

(tons of CO2e per annum

Emissions per
Million Dollars GDP

CALIFORNIA 253

World 486

China 782
Source:

Derived from CAIT 2.0. See Figures 3 and 4.

ingly induced multiple states to compete
for business by offering a variety of
economic incentives. Tesla was report-
edly wooed by Texas, New Mexico and
Arizona in addition to California and
Nevada. A crucial factor in the decision
to reject California, however, was the
risk that the state’s infamously complex
and unpredictable regulatory process,
including CEQA lawsuits, would delay
the planned 2017 start of battery man-
ufacturing. Based on published reports,
Tesla officials specifically “expressed
concerns about the state's cuambersome
environmental regulations,” and state
legislators drafted a 35 page bill provid-
ing, among other benefits, “for waiving
large portions of the landmark Califor-
nia Environmental Quality Act to speed
construction.” In part due to widespread
opposition by environmental activists
to the partial waiver of CEQA, the Tesla
legislative package stalled and ultimately
none of these measures were sufficient to
induce Tesla to locate in California.”®
Tesla represents only one of a
growing number of enterprises that have
left, reduced operations in, or expanded
outside of California in response to high
housing costs for employees, high utility
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TABLE 5

Emissions from 5%

of State 2013 Net Increase from
Real Output California Levels
25,941,266 '
49,790,826 23,849,660
80,171,843 30,381,017

and energy costs, and regulatory uncer-
tainty. Other high-profile recent exam-
ples include Farmer Brothers, Chevron,
Nestle, Sony, Charles Schwab, Occidental
Petroleum, Toyota, Campbell Soup, Nis-
san and Comcast.”” As shown in Table 1,
California generates only about 253 tons
of CO2e per million dollars of domes-
tic output compared with a worldwide
average of about 485 tons, and about 782
tons in China, which supplies a signif-
icant amount of the consumer goods
consumed by residents and products sold
by firms in the state. According to the
California Department of Finance, in
2013 the state’s real (in 2009 dollars) do-
mestic output was about $2.050 billion.”
Table 5 shows the net increases in annual
GHG emissions from California levels
that would be associated with economic
activity equal to about 5% of the state’s
GDP occurring in other parts of the
world and in China.

As shown in Figure 9, even a rela-
tively small displacement of economic
activity from California can generate
net global GHG emissions increases that
would offset much of the state’s current
objectives. On average, a shift just 5% of
state GDP to the rest of the world would

Figure 9

Net Emissions Increases from Movement
of 5% of State GDP to Rest of World and
China versus CARB 2020 Reduction Target

from 2000-2004 Levels
(tons of CO2e per annum)

40,000,000
Net CO2e
30,000,000 Annual Emissions
30.381.017 Increase 5%
20,000,000 CHINA State GDP
23,849,560 Relocation to:
10,000,000
0 i
-10,000,000
CARB Scoping
-20,000,000 Plan Reduction
Objective from
-30,000,000 2000-2004
Average State
Emission Levels -42,000,000
-40,000,000
-50,000,000
Source:

Derived from CAIT 2.0. See Figures 3 and 4.

result in emissions that offset about 57%
of the state’s 2020 42 MtCO2e reduction
goal from 2002-2004 levels. Shifts to
higher emissions locations, such as Chi-
na, could offset over 70% of the in-state
reductions planned for 2020.

Conclusion

Despite its reputation for regulatory
overreach, California has to date enact-
ed a relatively measured approach to
climate change that seeks achievable, and
significant GHG emission reductions,

the development of low-carbon “green”
technologies, and economic growth. Cal-
ifornia’s per capita CO2e and economic
carbon efficiency are well below the U.S.
average and comparable with other rela-
tively low emission, advanced industrial
economies. California has also success-
fully implemented GHG reduction mea-
sures that demonstrate the feasibility of
further reducing CO2e emissions beyond
the current AB 32 objectives, but cannot
achieve proposed 80% reductions below
1990 levels using existing and known
technologies.
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The state can only meaningfully
contribute to global CO2e reductions on
a global scale, however, by demonstrating
to other states and nations that a low-car-
bon, robust economy and diverse society
with quality jobs can simultaneously
be sustained. The potential adoption of
technologically infeasible reductions
of 80% below 1990 levels by either new
legislation or legal decree would almost
certainly increase the state’s housing and
energy costs, adversely affect income
and job growth for most of the state’s
residents and disproportionately harm
the state's vast number of impoverished
residents, and significantly decrease the
likelihood that similar policies would
be implemented elsewhere. In fact, if
California policies continue to stimulate
significant population and economic
activity relocation to higher GHG emis-
sion states and countries, the state could
inadvertently increase global CO2e
levels. Under these circumstances, an
apparently significant in-state GHG re-
duction would actually increase adverse
climate change risks by leading to net
emission increases and higher CO2e
atmospheric levels.

Until it is clear that other jurisdic-
tions are willing to implement comple-
mentary GHG reduction measures, the
California courts should not impose
technically infeasible GHG reduction
mandates into CEQA, and California's
next legislatively adopted GHG reduc-
tions goals should be carefully calibrated
and implemented to enhance California's
job base and economy. The true measure
of the state’s GHG policy success is not
achieving reductions solely attributable
from sources within California, but
contributing to meaningful global CO2e
reductions. This objective can only be

* 3]
. e il
h.&..._h,.,aﬁx_.r_.. - = Al w3 il
Tt hon i TR APHECE S T . i :
i 2

76 CHNPMAN UNVERSITY + CENTER FOR DEMOBRAPHIGS D POLICY 0 _—

o BN o o

achieved by inspiring other states and
nations to concurrently pursue GHG
reductions without sacrificing economic
prosperity that benefits all social groups.
A purely unilateral GHG reduction focus
could well be associated with significant
net increases in CO2e levels if higher
emissions activities and population move
to higher per capita and less efficient
GHG locations.

California would be far better served

by pursuing reasonable, if less dramatic
GHG reductions, building a broad-based
economy, and using proven evidence of
social, economic and climate change policy
successes to convince others to follow the
state’s lead on GHG reductions.

At present, while the state has made
significant progress towards reducing
GHG emissions, including the devel-
opment of innovative market-based
emission trading and other measures,
its economy remains unbalanced and
particularly unable to benefit poor and
middle-class households. If GHG reduc-
tions are associated with adverse social
outcomes for much of the population,
few policy makers in other jurisdictions
would be likely to adopt similar policies.
The challenge for California is to prove
that a full spectrum economy can flour-
ish in a lower-carbon regulatory environ-
ment. California should work to achieve
this objective in the context of AB 32
before it seeks additional, but potentially
pyrrhic GHG emission reduction goals.
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Design Notes

California's Social Priorities and the graphics utilize the following:

To achieve visual harmony a modified version of the grid Jan Tschichold conceived for his book Typographie
was employed.

MINION PRO Chapman’s serif family, is a digital typeface designed by Robert Slimbach in 1990 for Adobe
Systems. The name comes from the traditional naming system for type sizes, in which minion is between
nonpareil and brevier. It is inspired by late Renaissance-era type.

BERTHOLD AKIZEDENZ GROTESK is Chapman’s san serif family. It is a grotesque typeface originally released by the
Berthold Type Foundry in 1896 under the name Accidenz-Grotesk. It was the first sans serif typeface to be
widely used and influenced many later neo-grotesque typefaces after 1950.

Page 6: Industrial plant with smoke
Copyright: www.123rf.com/ 7583174

Page 9, Color photograph of industrial buildings at sunset
Copyright: www.123rf.com/8755505

Page 26: Thermal power plant closed with a park in the foreground in Barcelona, Catalonia, Spain
Copyright: www.123rf.com/37457396

Front and Back Cover: California State Seal stained glass window. Capitol building, Sacramento, CA.
Photograph: Eric Chimenti

Inside Front cover and Inside Back Cover: Los Angeles at night with urban buildings
Copyright: www.123rf.com/profile_SongquanDeng

Book exterior and interior design by Chapman University professor Eric Chimenti. His work has won a Gold
Advertising Award, been selected for inclusion into LogoLounge: Master Library, Volume 2 and LogoLounge
Book 9, and been featured on visual.ly, the world’s largest community of infographics and data visualization.
He has 17 years of experience in the communication design industry. To view a client list and see additional
samples please visit www.behance.net/ericchimenti.
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Professor Chimentiisalso the founder and head of Chapman’s Ideation Lab thatsupportsundergraduateand
faculty research by providing creative visualization and presentation support from appropriately qualified
Chapman University undergraduate students. Services include creative writing, video, photography, data
visualization, and all aspects of design. The students specialize in the design and presentation of complex
communication problems.
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