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Next 10 is an independent, nonpartisan organization that educates,
engages and empowers Californians to improve the StateÕs future.
California was founded by pioneers driven by big dreams and unafraid to face difficult challenges. ÊLike many of us, they
came to California to create a better life for themselves and their families. ÊWhile this legacy of the California dream
continues today, many of us are concerned that the future will not be as bright as our children deserve.

Next 10 is focused on innovation and the intersection between the economy, the environment, and quality of life issues
for our state. ÊWe create tools and provide information that fosters a deeper understanding of the critical issues affecting
all Californians. Through education and civic engagement, we hope Californians will become empowered to affect change.

We call ourselves Next 10 because we are not here for the quick fix. ÊOur sights are set on joining with others to improve
the state over the next ten years, and the ten years after that. ÊThe decisions we make together will affect CaliforniaÕs
economy, environment and quality of life for years to come. ÊTogether, we can create the brighter future we all want for
ourselves and our children.
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Dear Californians,

California has long played an international role as an incubator of innovation.  From the integrated circuit to Web 2.0,
recombinant DNA to genomics, world changing ideas and inventions have had their genesis in this state.  Lesser known,
however, is CaliforniaÕs role in ÒgreenÓ innovation, and the significant impact green innovation can make on the stateÕs
economic and environmental health.

Next 10, an independent, nonpartisan, nonprofit organization, is launching the California Green Innovation Index
to track the stateÕs green innovation as well as economic and environmental performance within the context of the
landmark California Global Warming Solutions Act (AB 32). The Index analyzes key indicators including energy
consumption and efficiency, economic growth and carbon emissions, to better understand the role green innovation
plays in achieving two goals critical to CaliforniaÕs future: 1) reducing the absolute level of the greenhouse gas emissions that
cause global warming, and 2) increasing the stateÕs gross domestic product, which is the basis for our economic vitality.

This inaugural issue contains several important findings:
¥ As a result of the first wave of green innovation, which began in the 1970s, California has become a world leader

in energy efficiency.  In relative terms, California is more energy efficient and emits fewer greenhouse gas emissions
per person than the rest of the United States, Germany, the United Kingdom or Japan.

¥ CaliforniaÕs economy has grown as a result of this first wave of green innovation. 
¥ California may be at an inflection point between the first and second waves of green innovation driven by factors

similar to those that drove the first wave: policy, demand and investment.
¥ While California has made enormous progress, the stateÕs rate of population growth requires that the next wave of

innovation be larger, faster and more powerful than the last to meet the mandate of AB 32.

Working with leading experts, Next 10 produced the California Green Innovation Index in support of our mission
to educate and engage Californians on issues important to the stateÕs future.  There is no more important issue today
than addressing global warming while growing a vibrant economy.

Sincerely,

F. Noel Perry
Founder, Next 10

575 High Street, Suite 310  |  Palo Alto, California 94301  |  tel: 650.321.5417  |  www.next10.org



CaliforniaÕs Population

Population Average Annual Growth Population Projections

2006 2000-2006 2020

37,195,240 2% 43,695,240

Source:  California Department of Finance

CaliforniaÕs Economy
Gross Domestic Product (GDP) is a way of measuring the size of an economy, and is calculated by summing the value
added from all industries in the economy.  This measure can be used for a country as well as a state, in which case it can
also be expressed as gross state product (GSP).

Total GDP Average Annual Growth Per Capita GDP GDP Projections

2006 2000-2006 2006 2020

$ 1,727,355,000,000 2% $46,440 $ 2,604,898,000,000

Inflation adjusted dollars (2006) Inflation adjusted dollars (2006)
Sources: Bureau of Economic Analysis;California Department of Finance Source:  Moody's Economy.com

Assembly Bill 32, the ÒCalifornia Global Warming Solutions Act of 2006Ó
Assembly Bill 32 (AB 32) was signed into California law in 2006, mandating the first ever statewide cap on global warming
pollution.  AB 32 has put California at the forefront of the fight against global warming by requiring the state to reduce
its greenhouse gas (GHG) emissions to 1990 levels by 2020.

CaliforniaÕs Greenhouse Gas Emissions
Greenhouse gases include carbon dioxide, methane, nitrous oxide and various high global warming potential (GWP) gases
including perfluorocarbons, hydrofluorocarbons and sulfur hexafluoride (SF6).

AB 32 Targets
Total GHG Emissions Average Annual Growth Per Capita GHG Emissions Total GHG Emissions
   (Million Metric Tons of CO2 Equivalent) (Metric Tons of CO2 Equivalent) (Million Metric Tons of CO2 Equivalent)

1990 2004 2000-2004 2004 2020
411 479 1% 12.9 411

Sources: California Energy Commission, revision February 2, 2007 to "Inventory of California Greenhouse Gas Emissions and Sinks" Report (December 2006); California Department of Finance

CaliforniaÕs Carbon Economy
The ratio of GHG emissions to GDP

Meeting AB 32 Targets

1990 2004 2020
0.45 0.35 0.18
Sources: California Energy Commission; Bureau of Economic Analysis

Ê
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CORE FINDINGS
The inaugural California Green Innovation Index

produced by Next 10 provides a comprehensive

look at the role of innovation in reducing greenhouse

gas emissions while growing the economy. The

Index measures progress toward green innovationÑ

green in the sense that it generates both

environmental  and economic benef i ts.

California has been driven by waves of innovation

in information technology, biotechnologyÊand now

energy.Ê Building on a first wave of innovation based

on energy efficiency, the Index identifiesÊa next wave

of innovation that could bring new breakthroughs

in both energy efficiency and clean energy.
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Emissions and Gross Domestic Product
Carbon emissions per million people - Inflation adjusted GDP dollars per million people; Relative Trends since 1990
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Source: Energy Information Administration; Population Division, U.S. Census Bureau; Bureau of Economic Analysis; U.S. Department of Commerce

CA per capita emissions

CA per capita GDP

The growing separation illustrates the
declining dependence of California's economic
growth on environmental degradation

the first wave

THE FIRST WAVE OF GREEN INNOVATION

California has benefited both economically and environmentally from a first wave of green innovation
as a result of increasing energy efficiency since the 1970s.

1. California has become a world leader in addressing global warming.  In relative terms, California is more energy
efficient and has lower greenhouse gas emissions than the United States as a whole and leads Germany, the United Kingdom
and Japan (Chart 2).

2. California has one of the lowest per capita greenhouse gas emissions and highest gross domestic products in
the nation.  CaliforniaÕs per capita emissions are less than one-half of the rest of the nation and are lower than they were
15 years ago (Chart 1).  Among states, California has the second lowest emissions per capita while generating the tenth
highest gross domestic product per capita in the nation.

3. California is more energy efficient than the nation and other comparable states resulting in significant savings
to consumers.  Since 1970, California has greatly reduced its total energy consumption per capita (Chart 6).  Average
monthly residential bills for electricity are lower in California than Texas, Florida, and the nation (Chart 8).  Moreover,
CaliforniaÕs total annual electricity bill as a fraction of GDP is lower than Texas, Florida and the nation (Chart 7).  What
does this mean?  If CaliforniaÕs annual statewide electricity bill was the same fraction of GDP as Texas, for example,
Californians would be paying almost $25 billion more for electricity.  Instead, these billions are available for investment
in other areas, generating economic benefits for California.

4. California utility programs and efficiency standards yield billions of dollars in savings and have reduced the need
to build additional power plants.  California utility efficiency programs and Title 20 and Title 24 (appliance and building
standards) have yielded tens of billions of dollars in savings and reduced the need for 24 power plants between 1975 and
2003 (Chart 10).  The net benefits of these programs continue to improve (Chart 11). The California Energy Commission
estimates that building and appliance standards alone have saved residents and businesses $56 billion through 2003 and
are projected to save another $23 billion by 2013.
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TRACKING SIGNS OF THE NEXT WAVE OF GREEN INNOVATION

Signs that California may be beginning the next wave of green innovation include continued progress in
increasing energy efficiency and the adoption and creation of clean energy.

5. Californians are at the forefront in recognizing that global warming is an urgent challenge that can be addressed
by citizens and business as well as government.  They also believe that California can reduce greenhouse gases and
expand jobs and prosperity at the same time, and that new technologies can help solve the challenge (Survey Results,
pages 22 and 23).

6. Adoption of existing green products and practices is accelerating in California.  Californians are adopting and
planning to adopt specific electricity-saving products and practices in homes and businesses (Page 28 and Charts 14, 15,
16, 17 on CLF bulbs, appliances and buildings).  Californians are also installing solar systems (Chart 28) and purchasing
hybrid vehicles (Charts 30-35) at an increasing rate.

7. Creation of new green products and services is increasing in California.  California is escalating its share of U.S.
patents in solar energy, wind and battery technology (Chart 36).  Venture capital investment in California clean energy
technology is growing rapidly (Charts 37, 38, 39).  Green establishments and jobs are also increasing, especially in energy
generation and energy efficiency (Charts 41-43).
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THE CHALLENGE AND PROSPECTS FOR THE FUTURE

Much more green innovation will be needed if California is to meet the goal of AB 32 (CaliforniaÕs Global
Warming Solutions Act of 2006 calls for reducing greenhouse gas emissions to the 1990 level by 2020) while
also growing the economy.

8. California will need to rapidly increase its pace of change with breakthroughs in energy efficiency and the adoption
of clean energy alternatives.  This requires significantly accelerating the adoption of clean energy by reducing costs
through technological innovation (See solar energy cost curve, page 54).  It means substantially reducing transportation-
generated emissions, which currently make up 41% of total greenhouse gas emissions.  Methods to reduce transportation-
generated emissions include reducing vehicle miles traveled (Charts 21 & 22) and adopting clean transportation alternatives
(Charts 23, 24, 30, 31).

9. California will need to continue to invest in research and commercialization that promotes the creation and adoption
of clean energy.  Although federal investment is lagging, California is drawing increasing R&D investment for clean
technology from a variety of public and private sources.  The State has been investing its own resources in clean energy
through various avenues including the PIER program (page 41).  The United States government, however, could do much
more to support green innovation.  While CaliforniaÕs share of U.S. patents in clean energy has been increasing, the United
States may no longer be a leader in early stage development of green innovation: since 1998, foreign inventors have
registered for more green technology patents than U.S. inventors (Chart 35).

10. California is taking steps to achieve the goals of AB 32 and the public supports taking action to address global
warming.  The California Climate Action Team has begun to identify strategies to meet the AB 32 goals (See Climate
Action Team Strategies, page 46), and an increasing number of California businesses are members of the California Climate
Action Registry (Chart 52).  The public is very supportive of action to address global warming (Survey Results 55-57).
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NUMBER OF TRANSITORS DOUBLING
EVERY 24 MONTHS

MooreÕs Law describes an important trend in
the history of information technology: the
number of transistors that can be placed on an
integrated circuit increases exponentially,
doubling approximately every two years.

This observation about continuing innovation
in information technology was first made by
Intel co-founder Gordon E. Moore in 1965.
MooreÕs Law has been a driving force of
technological and social change throughout
the late 20th century and early 21st centuryÑ
not only in information technology, but also
in biotechnology, nanotechnology and energy
technology.

Intel, Excerpts from a conversation with Gordon
Moore: Moore's Law, Video Transcript, 2005.

1971 1980 1980 2000 2004

10,000,000,000

2,300

10,000

1,000,000,000

100,000,000

10,000,000

1,000,000

500,000

Growth of transitor counts for Intel Processors (dots) and Moore's Law

innovation1

California has helped ignite innovation in areas
as diverse as information technology (e.g.,
integrated circuits), biotechnology (e.g.,
recombinant DNA), agriculture (e.g., water
flow technology), entertainment (e.g., digital
media), and communications (e.g., wireless
internet).   Innovation improves efficiency in
our economy and creates new sources of value.1

Gordon Moore, the co-founder of Intel
Corporation, famously described the exponential
power of innovation to drive efficiency in the
information technology industry (see box).

Innovation happens incrementally, but also
comes in bursts, producing breakthroughs that
rapidly increase efficiencies and value. As the
illustration shows, California helped drive waves
of innovation in information technologyÑ
from defense to the integrated circuit to the
personal computer to the internet and now to

Web 2.0.  A similar series of waves is evident
with biotechnology, from recombinant DNA
to genomics and now to personalized medicine
(i.e., translational genomics).  Energy is no
different: California has helped drive a first wave
of green innovation in energy efficiency that
began in the 1970s and continues to this day.

Today,Êa new wave of innovation that builds
on the first wave of improvement inÊenergy
efficiency may be underwayÑone that is
beginning to focus growing dollars and talent
on clean energy.  This next wave may be
emerging even as the first wave of green
innovation continues delivering benefits to
California.  What could this next wave look
like?  It could bring new breakthroughs in both
energy efficiency and clean energy, reducing
the absolute amount of greenhouse gas emissions
while growing the StateÕs economy.

INNOVATION IS THE DRIVER OF CALIFORNIAÕS ECONOMIC AND ENVIRONMENTAL PROGRESS

California has
relied on its
innovative
economy to
provide growing
economic,
social, and
environmental
benefits to
its people

MOOREÕS LAW
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ÒOne of the most important lessons from CaliforniaÕs history of leadership in energy efficiency
is that innovationÑtechnological, economic, and politicalÑcan take place at levels far beyond
what is initially forecast if a strong commitment is made to advancing the sector.Ó2

Daniel Kammen, Founding Director, Renewable and Appropriate Energy Laboratory,
University of California, Berkeley

ÒProperly designed environmental standards can trigger innovations that lower the total cost of
a product or improve its value. Such innovations allow companies to use a range of inputs more
productivelyÑfrom raw materials to energy to laborÑthus offsetting the costs of improving
environmental impact and ending the stalemate.  Ultimately, this enhanced resource productivity
makes companies more competitive, not less.Ó 3

Michael Porter, Harvard Business School

ÒRather than requiring subsidies, energy-productivity opportunities provide a positive rate of
return, freeing up resources that could be consumed elsewhere or invested for faster growth.Ó4

Diane Farrell, McKinsey Global Institute

OBSERVATIONS ABOUT INNOVATION, EFFICIENCY & THE ENVIRONMENT

WAVES OF INNOVATION

First Wave
¥ Breakthroughs primarily in energy efficiency; growth 
in renewable energy

¥ Increasing energy efficiency and reducing emissions 
per capita while growing the economy

¥ Most progress in electricity efficiency in homes 
and workplaces; little progress in transportation

¥ California is the leader in adoption of innovative 
green practices

Next Wave
¥ New breakthroughs in both energy efficiency and clean energy
alternatives, an alignment of markets, policies, and technology

¥ Reducing absolute amount of emissions to 1990 levels while
growing the economy

¥ Major improvements in all areas, including transportation via
broad-based adoption of alternative fuel technologies and vehicles

¥ California is the leader in both creation and adoption of 
green innovations, serving statewide and global markets

9
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First in United States

For decades California has been a national
leader in innovative environmental policy.
States have long been seen as the laboratories
for new policies, and in the realm of
environmental policy, CaliforniaÕs innovative
approaches are replicated in other states and used
as a model for federal legislation as well as for
other countries.  According to the Congressional
Research Service, ÒCalifornia has served as a
laboratory for the demonstration of cutting-
edge emission control technologies, which,
after successfully demonstrated there, were
adopted in similar form at the national level.Ó5

Since the 1970s the State has boldly set standards,
designed incentives, enforced disincentives, and
readjusted major drivers of market dynamics
toward improving energy efficiency and
protecting natural resources and public health.
These policy innovations have been the product
of combined efforts by public leaders, business
leaders, grassroots organizations, and the StateÕs
cutting-edge technology innovation community.

The OPEC oil embargo in 1973 served as a
major force in spurring policy and technology
innovation relating to energy efficiency.  The
next year, the State established the California
Energy Commission to implement energy
policy and planning, and Lawrence Berkeley

National Laboratory established the Center for
Building Science to research means for
improving energy efficiency.  In an early
contribution to the cause, the Center developed
a computer program that modeled the energy
performance of buildings. This program
established the basis for the path-breaking
legislation on energy efficiency standards for
appliances and buildings (Title 20 and Title
24).  Enactment in California was followed by
the enactment of similar standards across the
United States and other countries.  By 1987,
a uniform national standard for efficiency in
appliances was in place.

A pioneering effort led by a bold group of
efficiency advocates, utilities, and enlightened
leaders led to the realignment of investor-
owned utilitiesÕ financial incentives from
expanding consumption to investing in
efficiency.  This was made possible through the
implementation of a decoupling mechanism of
electricity and natural gas providers in 1982.
This policy innovation removes the financial
disincentive for utilities to encourage energy
efficiency and conservation by making their
profits independent of their sales.6 Following
CaliforniaÕs lead, other states and countries are
pursuing similar mechanisms to unlink economic
incentives from environmental degradation.

California has
a history of
policy innovation,
which has helped
stimulate
technological
innovation,
producing
economic and
environmental
benefits

innovation1

California Policy Innovations Over Time (Regulatory, Investment, Incetives)
Set in Context with U.S. Policy Innovations and Other Historical Events

1977
CleanWater Act

1986
Emergency Planning and
Community Right-to-Know
Act (EPCRKA)

1987
National Appliance Energy
Conservation
Act (NAECA)

1980
Comprehensive Environmental
Response, Compensation, and
Liability Act (CERCLA) created
the Superfund program

1974
Lawrence Berkeley LaboratoryÕs Center
for Building Science Established

1976
Statistical model illustrating
energy-savings potential through
building efficiency is released
to public

1978
Efficiency Standards
for new buildings
(Title 24)

1982
California PUC
orders removal
of financial barriers
to utilities and
energy efficiency
investments

1977
Efficiency Standards
for appliances
(Title 20)

1947
Los Angeles Air Pollution
Control District created;
first air pollution agency
in the US.

1959
California MotorVehicle
Pollution Control Board
created to test automobile
emissions and set standards.

1955
National Air Pollution
Control Act

8/1973 - 9/1974
OPEC Oil Embargo

1963
Clean Air Act

1965
National Emissions
Standards Act

1967
Air Quality Act

1967
California Air Resources
Board established

1980 - 1983
Efficiency Standards
for appliances - Florida,
Kansas and NewYork

1986
Efficiency Standards
for appliances
- Massachusetts

1974
CA Energy Commission
is created
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The energy crisis in 2000 and 2001 provided
another major force in spurring policy and
technology innovation relating to energy
efficiency.  A result of the failed attempt at
utility market deregulation, rolling black-outs
characterized the two-year period.  As in 1973,
this crisis provided a fresh impetus for policy
and technology innovation targeting improved
energy efficiency in California.  Ensuing policy
innovations include broad-based energy
efficiency campaigns, incentives for renewable
energy sources, investment in technology
research, and standards that reduce greenhouse
gas emissions.  Recent novel approaches include
the following:

¥ Flex Your Power, the statewide energy conservation
campaign, was launched in 2001, funded primarily
by a Public Goods Charge of one percent added to
investor-owned utility bills.  This outreach effort aims
to inform residents, businesses, industry and public entities
of methods for reducing energy use and of financial
incentives that encourage adoption of such methods.

¥ CaliforniaÕs Renewable Portfolio Standard
Program was established with the goal of increasing
the percentage of renewable energy in the State's
electricity mix of investor-owned utilities (IOUs) to
20% by 2017.  This goal has since been accelerated
to be achieved by 2010.

¥ CaliforniaÕs Clean Cars Law of 2002 (AB 1493)
requires carmakers to reduce global warming emissions
from new passenger cars and light trucks beginning
in 2009.  First in the world to reduce global warming
pollution from cars, this law has now been adopted
by 11 other states.  Affecting nearly one-third of the
U.S. market, global warming emissions in 2020 will
be reduced by more than 64 million tons of carbon
dioxide a year.

¥ The California Global Warming Solutions
Act of 2006 (AB 32) is the first law to
comprehensively limit greenhouse gas (GHG)
emissions at the state level.  Five Western states
(Washington, Oregon, Utah, Arizona, New Mexico)
have joined California to combine efforts toward
reducing greenhouse gas emissions with the Western
Regional Climate Action Initiative.

California has the creative capacity through its
ample assets of innovative technology, policy,
and public outreach to make meaningful progress
toward reducing greenhouse gas emissions.  As
history shows, the investment and risk-taking
in innovation pays off beyond the StateÕs borders.

1990
Clean Air Act Amendments of 1990 set new
automobile emissions standards, low-sulfur gas,
required BestAvailable ControlTechnology (BACT)
for toxins, reduction in CFCs.

5/2000- 9/2001
California Energy Crisis

1989
California IntegratedWaste
Management Act (AB939)

1997
California Energy Commission's
Public Interest Energy Research
(PIER) Program Established

1989
Montreal Protocol
on ozone-depleting
chemicals implemented

1996
Electric Industry
Deregulation Law

2003
Governor'sWest Coast
GlobalWarming Initiative
(CA, OR,WA)

2006
Film release:
Who killed the electric car?
An InconvenientTruth

2007
Commonwealth
of Massachusettsv.
Environmental
Protection Agency

2/2007
Utah, Manitoba &
British Columbia
join Governor's
West Coast Global
Warming Initiative

2005
Governor's Executive
Order S-3-05 set
greenhouse gas
emission reduction
targets

2007
Western Regional
Climate Action Initiative

9/2007
California PUC
approves incentives
for investor-owned

energy savings goals

2004
GovernorÕs Green
Building Initiative
Executive Order
(S-20-04)

9/2000
CA Climate Action Registry
established (SB1771)

9/2000
Legislature approves 10-year,
$7 billion utility sector
investments in energy

2006
California GlobalWarming
Solutions Act of 2006 (AB 32)

2006
California Greenhouse Gas
Performance Standards for
Power Plants (SB 1368)

8/2006
California Solar Initiative

2001
FlexYour Power
initiated

2004
Adopted by Idaho

2002
California Climate
Action Registry is
mandated (SB 812)

CA Renewable Portfolio
Standard (RPS)

California AB 1493
sets standards for
emissions of CO2 and
other greenhouse gases
from automobiles and
light duty trucks.

2001
Adopted by Oregon

2007
Adopted by Maryland

efficiency, renewables,
technology R&D

utilities in meeting
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If the past is a guide, CaliforniaÕs tradition of
innovation could flow in both familiar and
unpredictable waysÑfrom breakthroughs in
energy efficiency to adoption of clean energy
alternatives.  It will need to be Ògreen
innovationÓÑgreen in the sense that it generates
both environmental and economic benefits.

Green innovation is a shared responsibility.  It
is the product of government, private sector,
and individual actions.  There are actions that
all these parties can take that can lead to positive
results, but it is the result of the process of
interactions among these parties that creates a
far greater impact on reducing greenhouse gas
emissions and generating economic benefits.
As this process of action and reaction progresses,
patterns of adoption (e.g. purchase of upgraded
appliance) and creation (e.g. commercialization
of new technology) continue and build upon
each other thereby increasing the speed of
innovation and increasing the impact on
reducing emissions and stimulating the economy.

The diagram below illustrates the three parties:
People, Public Sector and Private Sector.  The
curved arrows represent the interaction between
each party, and this is where innovation takes
place.  This interaction generates the exchange
of ideas, adoption of new behaviors and the
creation of new products and finally results in
a larger impact on reducing emissions by each
of the parties.

Green innovation is a two-way street.
Government plays a critical role in setting the
policy environment, and the private sector and
individuals respond to mandates and incentives.
However, the private sector and individuals can
provide catalysts for green innovation as well.

Government adopts policy innovations, which
creates an environment that encourages both
private sector and individual innovation.  At the
same time, government policy is influenced by
the emergence of new technologies, products,
and business practices in the marketplace,
which demonstrate what could be possible on
a larger scale.  Elected officials also pursue
policy innovations in response to growing
concerns from the publicÑinterests shaped by
the media, consumer experience, and personal
values, as much as by government information
and incentives.

Private sector businesses respond to
government mandates and incentives, but also
to global market forces (like the price of oil).
Businesses pursue innovations to meet
emerging industry and consumer demand for
new green products and practices.  These
innovations not only help the bottom line of
California businesses, but also create jobs, help
inform policy, and change individual behavior
by offering tangible applications of green
innovation.

The private sector also includes a diverse mix
of non-profit groups that promote changes in
government policy, business practices, and
individual behaviors.  This Òindependent sectorÓ
of organizations is an important catalyst for
green innovation.

Individuals not only respond to government
incentives and availability of new products, but
also influence the direction of policy through
the political process and generate demand for
new green products in the marketplace.

California will need
to build on its
tradition of
innovation if it is to
reduce its absolute
amount of carbon
emissions to
address global
warming and
produce economic
benefits in the
years ahead

innovation1
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A government mandate with significant coordination with businesses and consumers
Special Analysis prepared by Howard Chong, U.C. Berkeley

In the span of 20 years, California transformed
recycling from an industry of waste to one of
efficacy.  CaliforniaÕs story of recyclingÑusing
innovation to turn waste into prosperityÑ
mirrors the current challenges presented by
greenhouse gas emissions levels and meeting
the goals of AB 32.

In 1989, the waste diversion rate in California
was stuck at 10%, and California was running
out of places to put its trash.  Recycling
requirements were born out of the perception
of a landfill crisis.  Within 20 years, California
developed a new recycling infrastructure and
moved from a 10% diversion rate to a 50%
diversion rate.  This was not just a matter of
mandating reduction; success required significant
coordination with business consumers to create

ÒBuy RecycledÓ markets to integrate recycled
materials into manufacturing processes and
consumer choices.  Furthermore, there was a
concurrent effort to address regulation of landfills
and the pollution that they create despite the
conventional wisdom that Òmore garbage equals
economic prosperity.Ó

Recycling has similarities to, and offers potential
lessons on dealing with, the current issue of
climate change.  Energy use has historically
been linked to economic prosperity but is now
identified as having environmental consequences
that require public action.  By combining policy
with private industry and individual action,
California has the opportunity to reduce the
impact of global warming, while simultaneously
strengthening the economy.

MORE

CALIFORNIANS

RECYCLE

THAN VOTE

1989 2005

60%

Source: California Integrated Waste Management Board
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California Statewide Diversion Rates

40%
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C A L I F O R N I A Õ S  S T O R Y

14



Similiarities and Potential Lessons between Recycling and Climate Change

O F  R E C Y C L I N G

Recycling

More waste = more ÒstuffÓ = prosperity

Pollution from landfills,

running out of landfill space

Generate less waste

AB 939 in 1989:

Target of 50% diversion by 2000

Significant improvements in characterizing

the waste stream, including mandatory

reporting requirements

Did not sacrifice economic development;

evidence shows that recycling had

a positive impact on job creation and

economic growth

Increased disposal costs;

voluntary participation in sorting

recyclables from garbage

Extremely positive attitude to recycling,

evidenced by high public participation

Climate Change

More energy use = prosperity

Global warming,

energy shortages

Consume less energy

AB 32 in 2006: Target of reduction

to 1990 levels by 2020

(29.5% reduction from business as usual)

Significant improvements in characterizing

GHG emissions, including mandatory

reporting requirements

Official State and private forecasts predict

a net positive impact on job creation and

economic growth, though some industries

may suffer while others gain

Predicted increased energy costs,

possibly mitigated or offset by a shift

toward less energy-intensive consumption;

voluntary action otherwise

Concern about global warming and willingness

to make adjustments to decrease GHG

emissions

Criteria

Conventional Wisdom

Impending Crisis

Corrective

Action Needed

Government Action

Early Innovations

Effect on

Economic

Growth

Impact on Individuals

Public Attitude
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1: GHG Emissions in California and Other States
CO2 emissions from fossil fuel combustion Ð metric tons CO2 (MTCO2) per Capita
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2004 National Ranking
Lowest GHG Highest GDP GDP in Billions Share of Total

Emissions Per Capita Per Capita ($2004) U.S. GDP

California 2 10 $ 1,540 13%

Texas 40 18 886 8%

Florida 11 37 601 5%

34.5

21.4

14.5

12.2

30.6

21.5

14.7

11.0

Source: Energy Information Administration; Population Division, U.S. Census Bureau; Bureau of Economic Analysis; U.S. Department of Commerce

the first wave2

California has been at the forefront of the first
wave of green innovation that began in the
1970s and continues to this day.  This first wave
proved that California could increase its energy
efficiency and reduce its greenhouse gas emissions
per capita, while also growing its economy.

The first wave of green innovation was driven
by a confluence of many forcesÑincluding
rising oil prices, supportive state policies (as
outlined earlier), shifting attitudes and behaviors
about energy and water conservation; and
technological innovation in green building,
materials, appliances, lighting, and other areas.
It produced breakthroughs in energy efficiency
and stimulated growth in renewable energy in
California.  While it is difficult to discern how
much each of the many different factors
contributed to this first wave, it is clear that
California today has one of the lowest per capita
greenhouse gas emissions and highest per capita
gross domestic products in the nation.

On a per capita basis, the StateÕs economy has
become less dependent on emissions and has
used less energy to produce more economic
growth over time.  CaliforniaÕs situation more
closely resembles that of Germany, the United
Kingdom, and Japan than the rest of the United
StatesÑespecially other large states with diverse
economies like Texas and Florida.

California has one of the lowest per capita
greenhouse gas emissions and highest
gross domestic products in the nation

California has some of the lowest per capita
GHG emissions in the U.S.  In fact, per capita
CO2 emissions in Texas are double those of
California.  Per capita emissions levels in
California today are slightly lower than they
were 15 years ago, dropping from 12.2 to 11
MMTCO2E7 (Chart 1).

THE FIRST WAVE OF GREEN INNOVATION
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2: Global Fossil Fuel Combustion*
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*The combustion of fossil fuels accounts
for roughly 72% of total GHG emissions.

Sources: Energy Information Administration,
International Energy Annual 2004;
California Energy Commission;
Bureau of Economic Analysis,
U.S. Department of Commerce

Compared to other countries, California is
among the most advanced and efficient
economies, which sets it apart from the rest of
the U.S.  Mainly due to structural changes in
the economy, the global economy is becoming
less carbon intensive in terms of emissions per
gross domestic product (GDP).  Greater
disparities exist in terms of efficiency, or
emissions per capita.  Resulting primarily from
electricity generation and transportation, fossil
fuel combustion (petroleum, natural gas & coal)
makes up the largest category of carbon emissions
in the world.  As economies such as China and
India continue their rapid growth, absolute

emissions and emissions per capita will climb.
In view of both emissions per dollar of GDP
and emissions per capita, California is comparable
with Japan.  Per capita emissions in the rest of
the U.S. are twice CaliforniaÕs (Chart 2).

California is an example of how an innovative
economy can thr ive and grow while
simultaneously reducing the environmental
damage associated with growth.  Breaking the
link between Òenvironmental badsÓ and
Òeconomic goodsÓ occurs when the growth rate
of an environmental pressure is less than that of
economic expansion over a period of time.8
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3: Emissions and Gross Domestic Product
Carbon emissions per million people - Inflation adjusted GDP dollars per million people
Relative trends since 1990
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CaliforniaÕs GDP is a measurement of the StateÕs
economic output.  Examining the growth in
GDP alongside the growth in carbon emissions
illustrates the changing relationship between
the two over time. (Carbon emissions account
for roughly 72% of all greenhouse gas emissions.)
Chart 3 depicts the growth rates per capita of
GDP and emissions for California relative to

1990.  The growing distance between the trend
lines of GDP rising and emissions dropping
represent the delinking of GHG emissions from
economic growth.  (Per capita emissions represented
here are based on the California Energy CommissionÕs
GHG Inventory and vary slightly from the federal
GHG data represented in Chart 1.)
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Source: Energy Information Administration; Population Division, U.S. Census Bureau; Bureau of Economic Analysis; U.S. Department of Commerce

CA per capita emissions

CA per capita GDP

The growing separation illustrates
the declining dependence of
California's economic growth on
environmental degradation

the first wave2
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5: Total GHG Emissions in California
Annual Emissions
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Illustrated as a ratio of emissions to GDP,
Chart 4 depicts CaliforniaÕs carbon economy
and its gradually decreasing carbon character.
While improvements are evident, in order to
meet the requirements of AB 32, this decrease
will need to be steeper in the future.  As
represented in Chart 5, the StateÕs absolute
emissions continue to rise.

*Gross GHG emissions including electricity imports
Source: California Energy Commission; Bureau of Economic Analysis; U.S. Department of Commerce

Source: California Energy Commission

Note: Total Baseline greenhouse gas emissions
includes fossil fuel CO2, with electric imports and
international fuels (carbon dioxide only) and non-
carbon ghg emissions (in CO2 equivalents). Non-
carbon ghg emissions are made up of Agriculture
(CH4 and N2O). Soils and Forests Carbon Sinks,
ODS substitutes, Semi-conductor manufacture
(PFCs), Electric Utilities (SF6). Cement, Other
Industrial Processes, Solid Waste Management,
Landfill Gas, and Wastewater, Methane from oil
and gas systems, Methane and N2O from Fossil
Fuel Combustion.
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6: Total Energy Consumption Relative to 1970
California and the Rest of the U.S.
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While CaliforniaÕs economy has grown
substantially over the past several decades, the
State has consistently improved its efficiency
in energy consumption (See pages 22-23).
Since 1970, California has greatly reduced its
total energy consumption per capita (Chart
6); however, in absolute terms, the StateÕs total
energy consumption continues to rise as its
population grows, underscoring the need for
continued efforts to increase efficiency.  Total
energy consumption includes all of the following

sources: petroleum, natural gas, electricity retail
sales, nuclear, coal and coal coke, wood, waste,
ethanol, hydroelectric, geothermal, solar and
wind energy.

The State has shown that it is possible to have
lower electricity bills through greater energy
efficiency than most states. This means
Californians have more to spend on other
usesÑmoney that their counterparts in other
states spend on energy.

California
demonstrates that
energy efficiency
can translate into
economic gain

1970 1975 1980 2004
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Source: Energy Information Administration; U.S. Census
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Although total energy consumption relative to 1970 levels
has increased similarly in California and the rest of the
US, trends in per capita consumption (a measure of
efficiency) have taken very different paths.  Since 1980,
per capita consumption in California has continued
to decrease relative to 1970 levels.

the first wave2
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7: Statewide Electricity Bill as a Fraction of GDP
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8: Average Monthly Residential Gas & Electrical Bills
2005
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In Chart 7, the state electricity bill is represented
as a fraction of state GDP.  As a fraction of the
state economy, the Texas electricity bill is almost
double the California bill.

Looking at the most recent year, 2005,
CaliforniaÕs bill represents 1.79% of GDP Ð
about half the Texas bill which equates to 3.24%
of GDP.8  The difference between the two states
of 1.45%, when put into terms of CaliforniaÕs
GDP, translates into $24.7 billion that
Californians do not spend on electricity.

Since 1999, there has been little variation year
to year in CaliforniaÕs average residential electric
bills.  In 2005, the average monthly residential
electricity bill in California was almost half that
of Texas and two-thirds the average bill in
Florida (Chart 8).  In view of natural gas, while
similar to bills in Florida and Texas, CaliforniaÕs
average monthly residential bill is roughly half as
high as bills in the rest of the country (Chart 9).

Recent work by researchers at U.C. Berkeley
concludes that California's residential low energy
use is real.ÊÊÒFrom 1970 to 2004, California
decreased its annual residential energy
consumption by 35% while other states
increased.Ê Alternative explanations including
weather, income, prices and economic structure
account for at most 15%.Ó10
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Source: Energy Information Agency, U.S. Department of Energy; Bureau of Economic Analysis, U.S. Department of Commerce
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10: Annual Energy Savings from Efficiency Programs and Standards
Gigawatt-hours per year
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California has implemented efficiency programs
and standards that have yielded increasing
electricity savings.  In 2003, the State saved
40,000 Gigawatt-hours through utility efficiency
programs which equated to 15% of annual
electricity use in California that year (Chart
10). Since 1975, this energy savings has supplanted
the need for 24 new, large-scale (500-megawatt)
power plants.11 Although Chart 10 only includes
programs of investor-owned utilities, California's
publicly owned utilities have more than tripled

their energy savings targets, which cumulatively
now total about 120 MW per year (compared
to 500 MW for the three major investor-owned
utilities).

In addition, projected savings associated with
recently adopted updates to CaliforniaÕs energy
efficiency standards for buildings and appliances
are expected to avoid the need for five giant
power plants in the next 10 years.12  (See page
29 for description of Title 20 Appliance Efficiency
Standards and Title 24 Building Efficiency Standards.)

Californians have
experienced
substantial and
growing energy
savings as a direct
result of efficiency
programs

1975 1977 2003

30,000

Source: California Energy Commission
Note: This dataset is part of a demand forecast output.  As of October 2007, the CEC does not have 2004 and 2005 data available yet,
as data for more recent years have not been normalized to this particular set of data.
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the first wave2
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11: Net Dollar Savings and GWh Saved from Utility Efficiency Programs
Investor-owned utility efficiency programs

Result of CPUC reinstating utility
market decoupling mechanism.

Utility efficiency programs are now generating
more return on investmentÑelectricity savings
are growing while the cost of funding these
programs is getting lower (Chart 11).  In terms
of dollars saved, the California Energy
Commission estimates that building and
appliance standards alone have saved residents
and businesses $56 billion through 2003 and
are to save another $23 billion by 2013.13

Additionally, projected savings resulting from
new appliance efficiency standards adopted in
2004 are expected to reduce consumer utility
bills by $3.3 billion during the first 15 years
they are in effect.14

During the failed electricity deregulation period
in the late 1990s, the California Public Utilities
Commission (CPUC) did away with
Òdecoupling,Ó the regulatory mechanism that
enables the StateÕs investor-owned utilities
(IOUs) to promote and provide energy
efficiency programs to their customers, without
cutting into utility profits. The elimination of
decoupling accounts for the significant drop-
off in energy savings from 1998-2000. The
up-tick in 2001 occurred once the CPUC
reinstated decoupling.

23



California may be in the early stage of the next
wave of green innovation.  A similar confluence
of forces from the first wave may be at work,
ushering in this next waveÑincluding rising
oil prices, state policies promoting energy
efficiency and emission reductions, shifting
attitudes and behaviors regarding global warming
and new technologies such as alternative fuel
vehicles, and increasing innovation in energy
technology areas.

There are signs that in recent years the adoption
of existing green products and practices in
California has accelerated.  There are also signs
that much higher levels of investment are
pouring into energy technology innovation in
California, that the State is producing a growing
share of patents in areas such as solar and
wind technology, and that a conservative
estimate of green jobs in California now tops
20,000Ñreflecting growth by about 50%
over the last decade.

While it is too early to tell what this new wave
might ultimately look like, the California Green
Innovation Index intends to track signs of
change in three key areas.

The environment for change.
The next wave of green innovation will need a
supportive environment if it is to build
momentum.  At its most basic, this means that
large numbers of Californians will need to
recognize the nature and urgency of the problem
of global warmingÑand to be receptive to
innovation as a way to solve the problem and
bring economic benefits to the State.

The adoption of existing green
products and practices.
Green innovation takes place when residents,
businesses, and governments adopt existing
products and practices to improve energy
efficiency or increase energy alternatives in
ways that reduce greenhouse gas emissions
and generate economic benefits (e.g., financial
savings available for re-investment in more
productive activities).

The creation of new green
products and services.
Green innovation also takes place when
businesses create new products and services
that improve energy efficiency or increase
energy alternatives in ways that reduce
greenhouse gas emissions and generate
economic gains (e.g., new companies, new
jobs, public revenues).  This kind of innovation
can serve the needs not only of the California
market, but also those of the global
marketplace, generating additional economic
benefits for the State.

the next wave3
TRACKING SIGNS OF THE NEXT WAVE OF GREEN INNOVATION
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RECOGNITION OF THE PROBLEM AND RECEPTIVITY TO INNOVATION

Californians recognize the urgency of the problemÑ
and believe a lot can be done about it

As a component of the inaugural California Green Innovation
Index, Next 10 commissioned the 2007 Field/Next 10 Global
Warming Survey of Californians - a survey of California
residents on their understanding of global warming and the
steps they are taking and willing to take for the purpose of
stemming the impacts of climate change.

More so than Americans in general, Californians recognize
that global warming is very real, urgent, and is having or will
have serious negative impactsÑincluding environmental
impacts (coastlines, snow pack), economic impacts (agriculture,
the broader California economy), and social impacts (health,
overall quality of life).  But Californians also believe that the
general public, industry, and others can do a lot to successfully
address the problem.

SURVEY RESULTS:
CaliforniansÕ Views on Global Warming

51% of Californians have heard Òa great dealÓ about
global warming, compared with 42% of Americans overall.14

70% of Californians say that the issue of global warming
is ÒextremelyÓ or ÒveryÓ important to them, compared with
52% of Americans overall.15

75% of Californians agree that some action should be
taken to combat global warming, compared with 61% of
Americans overall.16  Moreover, 43% of Californians agree
that Òglobal warming has been established as a serious problem
and immediate action is necessaryÓ, compared with 28% of
Americans overall.17

ENVIRONMENT FOR CHANGE

Large percentages of Californians believe global warming
is a Òvery seriousÓ threat to the StateÕs economy (41%),
overall quality of life (49%), coastal communities (51%),
farmers in the Central Valley (53%), the StateÕs snowpack
and water supply (63%), and the health of Californians
living where air quality is poor, such as near freeways,
ports and industrial sites (66%).

Large percentages of Californians believe that the following
groups can do Òa lotÓ to reduce global warming:  major
corporations (67%), gas and electric utility companies
(63%), government (U.S. 56%, other countries 51%,
state and local 49%), and clean energy companies (52%).

57% also believe that the general public (Òpeople
like youÓ) can do a lot about reducing global warming,
compared with 27% of Amer icans overall. 1 8

Californians believe that reducing emissions
and growing the economy is both possible
and desirableÑand believe that new technologies
will help solve the problem

SURVEY RESULTS:
Californians Believe We Can Reduce Emissions
and Grow the Economy at the Same Time

85% agree that California can reduce greenhouse
gases that contribute to global warming and expand jobs
and economic prosperity at the same time.  More than
half (54%) agree ÒstronglyÓ with this statement.

77% agree that firms and government researchers
will develop new technologies to solve the problem of
global warming; 39% agree ÒstronglyÓ with this statement.

25



12: GHG Emissions by Source Ð 2004
Includes electricity imports and excludes international bunker fuels
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Source:  California Energy Commission, Inventory of California Greenhouse Gas Emissions and Sinks: 1990-2004.  Staff Final Report.  CEC-600-2006-013-SF. December 2006.

the next wave3
ADOPTION OF GREEN PRODUCTS AND PRACTICES
The combination of actions by individuals,
businesses and government leaders that comprise
green innovation in the forms of technology,
preferences and policy, has a compounding
effect. To measure green innovation in terms
of the adoption of green products and practices,
we focus on vehicles, homes, and workplacesÑ
the major users of energy and, directly or
indirectly, the major drivers of greenhouse gas
emissions.  As illustrated in Chart 12,

transportation accounts for the highest
percentage of gross greenhouse gas emissions
(41%). Businesses and residences, by virtue of
their electricity use, also drive needs for both
in-state electricity generation and electricity
importsÑwhich together account for 22% of
gross emissions.  In addition, industrial activities
produce 21% of gross GHG emissions.  Thus,
adoption of green products and practices in
homes, workplaces, and vehicles is critical to
the reduction of greenhouse gas emissions.
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Californians are
accelerating their
adoption of green
products and
practices to reduce
electricity
consumption

13: Electricity Consumption in California
Trends relative to 1990
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Electricity Consumption by Sector
2005

There are signs that Californians have begun
to adopt a less energy-intensive lifestyle.
Throughout the past 15 years, per capita
electricity consumption has not increased in
California. In fact, electricity consumption per
capita has consistently been lower than 1990
levels, with the exception of a spike in 2000
(Chart 13).
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While electricity consumption relative
to 1990 levels continues to rise, per
capita consumption (except for 2000)
has remained below 1990 levels.
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Our survey results show that the majority of
homeowners in California are already adopting
or are planning to adopt specific electricity
saving products and practices. Data shows that
an increasing number of Californians are
purchasing energy efficient light bulbsÑeven
more so than in the rest of the country. Since
2002, the share of Compact Fluorescent Lamps
(CFLs) purchased in California has been steadily
on the rise. Although in 1999, the share of CFLs
purchased was less than 1% in both California
as well as the rest of the U.S., in 2005, the share
of these energy efficient light bulbs purchased
in California was over double that of the rest
of the U.S. (Chart 14).

Energy Star Appliances are becoming
increasingly more pervasive in the California
market. In 2005, approximately 90% of the
dishwashers purchased in California were Energy
Star qualified. The adoption of green products
is helping Californians to reduce electricity
consumption, thereby also contributing to a
reduction in electricity bills (Chart 15).

the next wave3

SURVEY RESULTS:
Large Percentages of Californians are adopting and planning
to adopt specific electricity saving products and practices.

Already Likely in Considering
Behavior Doing Coming Year For Future

Turn off computers, etc. 93% 3% 2%

Adjust heating/AC to save energy 84% 3% 2%

Buy/use CFL or LED bulbs 76% 10% 7%

Buy/use Energy Star appliances* 84% 6% 9%

Install water-saving devices* 76% 5% 12%

Insulate home, water heater, etc.* 75% 6% 12%

(* Share of homeowners only)
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14: Market Share of CFL Light Bulbs
Share of CFLs purchased as a percent of all medium screw-based lamps
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15: California Market Share of Energy Star Appliances
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Title 20
Appliance Efficiency Standards
In 1980, the California Energy Commission
was granted the right to adopt efficiency
standards for appliances.Ê These standards, under
the CaliforniaÊCode of Regulations, cover
refrigerators, freezers, washing machines, air
conditioners and lighting.

Title 24
California Building Standards
The Energy Efficiency Standards for Residential
and Nonresidential Buildings were established
in 1978 in response to a legislative mandate to
reduce California's energy consumption.
Periodically updated to allow for new energy
efficiency technologies and methods, these
standards include minimum requirements for
building insulation as well as heating, ventilating,
air conditioning, and water heating equipment.
California Energy Commission

Source: California Measurement Advisory Council (CALMAC)

California

Source: California Measurement Advisory Council (CALMAC)

Rest of US

Dishwashers

Refrigerators

Clothes Washers
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SURVEY RESULTS:
Californians are reporting that their
employer encourages specific behaviors
to improve energy efficiency

25% of working Californians say their
employer provides incentives to employees to
take public transit, work from home, or purchase
hybrid, electric, or alternative fuel vehicles.

35% of working Californians say their
employer has provided information about ways
to conserve energy and reduce greenhouse gas
emissions at the workplace.

Although the electricity intensity of the
commercial business sector increased between
1980 and 1990, over the course of the following
decade it has made gradual progress in becoming
more energy efficient (Chart 16).  Overall,
commercial electricity consumption per square
foot declined slightly from 1990-2003 (Chart
16).  Looking at commercial sector electricity

consumption by industry shows that specific
industries have been making considerable strides
in reducing electricity use (Chart 17).  While
key industry sectors such as retail, restaurants,
food stores, and large offices experienced
substantial reductions in energy consumption,
the commercial sector still has much potential
to become more energy efficient, as other key
sectors continue to consume more electricity.

The commercial
business sectorÐ
the largest
consumer of
electricity in
CaliforniaÐ
has become more
energy efficient in
recent years

Source: California Energy Commission
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To meet the needs of a rapidly growing
population in California, total consumption of
many resources, including petroleum, has been
growing accordingly.  While there has been an
increase in total petroleum consumption, since

Gasoline sales
and vehicle miles
traveled have
leveled off

the 1980s per capita consumption has dropped
below 1970 levels (Chart 18).  Other observable
trends include the leveling off of gas sales since
2004 relative to 2000 (Chart 19) and the
continued increase in total CO2 emissions and
number of vehicles (Chart 20).

While total petroleum consumption relative
to 1970 has continued to rise, per capita
consumption since the 1980s has remained
below levels in 1970.
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Vehicle-miles traveled (VMT) per capita have
begun to decrease since 2002, showing that
Californians are driving shorter distances on
average.  In the rest of the U.S., however, VMT
per capita has grown much faster (Chart 21).

While there are signs that rising gas prices can
impact gas consumption, Chart 22 illustrates
the relative inelasticity of demand for gas in
the State as the rate of price increases far outpace
the drop in consumption.  Gas prices alone
have not brought about change in behaviors.

Although the share of the population using
alternative means of commute has been
decreasing in California and the rest of the U.S.
alike (Chart 23), Californians are less likely to
drive alone than other Americans.  Over the
past decade, there has been a long-term trend
of growing public transit use.  Though dipping
with the economic contraction in 2002 and
2003, transit ridership in 2004 was back to
levels seen in 2000 (Chart 24).

* Inflation adjusted to 2005 dollars
Source: U.S. Department of Transportation, Federal Highway Administration, Highway Statistics;

Enegy Information Administration, Petroleum Marketing Annual; California Department of Transportation,
Califorrnia Motor Vehicle Stock, Travel and Fuel Forecast
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California Energy Commission. 2005. CaliforniaÕs Water-Energy Relationship,
Final Staff Report.  Publication CEC-700-2005-011-SF (November 2005),
Page 8.

California Electricity Use, 2001

Electricity (GWh)
Total Water Pumping Electricity Use*
5,500
Total Water Related Electricity Use**
48,012
Total Electricity Use**
250,494
* See Chart 26, for year 2001.

California Energy Commission. 2005. CaliforniaÕs
Water-Energy Relationship, Final Staff Report.
Publication CEC-700-2005-011-SF (November
2005), Page 9.
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CaliforniaÕs water system accounts for
approximately 20% of the StateÕs gross electricity
use.20 Depicted in Chart 25, agricultural water
use makes up almost 80% and residential 16%
of total water use in California.  In 2003
(the most recent year available), total water
consumption was lower than in the three
preceding years.

Conveyance of water across the state in 2001
accounted for 11% of total electricity use related
to water.21  Water use in California is particularly

energy-intensive because much of the StateÕs
water demand is located far away from available
sources, and the process of moving the water
(pumping) results in high energy costs.
According to the Energy Commission, ÒNearly
70 percent of the stateÕs total stream runoff is
north of Sacramento, but 80 percent of the
water demand is south of Sacramento.Ó21

Reducing consumption and improving the
efficiency of CaliforniaÕs water-use system would
yield high energy savings and thereby reduce
greenhouse gas emissions.

Water consumption
and pumpingÑ
responsible for
about 20% of
CaliforniaÕs gross
electricity useÑ
are using less
electricity than
in the past
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California Energy Commission. 2005. CaliforniaÕs
Water-Energy Relationship, Final Staff Report.
Publication CEC-700-2005-011-SF (November
2005), Page 9.
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Los AngelesÕs Water Conservation Success
Prompted by the drought of 1987-1992, the City of Los Angeles has
invested over $100 million in conservation measures over the last decade.
Even with steady population growth, these measures have slowed annual
average demand growth from 2.1% in the pre-conservation period to
1.3% projected over the next 20 years.  Conservation efforts include a
public awareness program and education campaign that have resulted
in the widespread installation of low-flow hardware devices (e.g. toilets
and showerheads) and change in use habits. Additionally, the City is
implementing water recycling for non-potable uses such as landscaping
and industrial uses.
Los Angeles Department of Water & Power

From 2004-2005, California reduced electricity
use attributed to water pumping, for both urban
and agricultural uses (Chart 26). In addition,
public sector initiatives have been established
to improve water efficiency through funding
projects and research for new technology, such
as water recapture.
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28: California Renewable Portfolio Standard
Actual and Forecasted RPS Generation from Investor-Owned Utilities (IOUs)
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27: Renewable Energy Generation in California
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30,000

15,000

25,000

20,000

G
W

h

10,000

5,000

In recent years, many steps have been taken to
increase the generation and procurement of
renewable energy.  From 2002 to 2006, total
renewable energy generation in the State grew
by 8%, with growth pr imarily in wind
generation23 (Chart 27).  Over this period,
electricity generation from renewable sources
has accounted for 11% of CaliforniaÕs total
electricity generation.

In 2002, the Renewable Portfolio Standard
(RPS) was established to ensure that Californians
use cleaner energy.  Since the RPS was
introduced, investor-owned utilities (IOUs)
have been procuring a larger share of renewable
energy (Chart 28).  As old contracts expire,
the IOUs have new renewable energy contracts
in the pipeline to help them attain the RPS target
of 20% renewable energy generation by 2010.

Californians are
increasing their
use of cleaner
energy to reduce
greenhouse gas
emissions both
at home and
on the road

*Note: Review of the 2007 bids is ongoing at each IOU, with sellers due to be notified in late June or early July as to whether their bids have been short-listed. The IOUs will then enter into negotiations with
those short-lived bidders who agree to post a deposit and withdraw any conflicting offers they had made to other solicitors. Negotiations will continue through 2007, and any resulting RPS contract should be
filled with the CPUC for approval by the end of the year. Some of the short-listed bids may not receive contracts, but many represent viable projects that may receive contracts and contribute to the 2010 goal.
Source: California Energy Commission

2003

Pre-2002 Contracts

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Target:
20% of Expected
IOU Retail Sales

2002 Contracts

2003 Contracts

2004 Contracts

2005 Contracts

2006 Contracts

Pending Approval
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Source: California Energy Commission
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29: Energy from Solar Installations in California
Grid-Connected Solar Photovoltaics
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CaliforniaÕs
Renewable
Portfolio Standard
(RPS) is One of the
Most Ambitious
Renewable Energy
Standards in
the Country

Since 2000, California has been experiencing
a growing trend in solar installation, as depicted
in Chart 29. Programs have been established
to encourage solar installation and make solar
energy more accessible and affordable.  The
StateÕs California Solar Initiative provides
information on rebates and federal tax incentives
to help lower the cost of solar systems for
Californians.  Californians have already proven

receptive to these programsÑin 2006, 58% of
residential solar installation was added through
state-sponsored incentive programs, the
California Solar Initiative and the earlier
Emerging Renewables Program and Self-
Generation Incentive Program.23 From 1981-
2006, approximately 200 MW of grid connected
solar photovoltaic was installed in California,
equivalent to 40% of the capacity of a large
power plant (500MW).

Established in 2002 under Senate Bill 1078 and
accelerated in 2006 under Senate Bill 107,
CaliforniaÕs RPS obligates investor-owned
utilities, energy service providers and
community choice aggregators  to procure an
additional 1% of retail sales per year from
eligible renewable sources until 20% is reached,
no later than 2010.  The California Public Utilities
Commission and Cal i forn ia Energy
Commission are jointly responsible for
implementing the program.

California Public Utilities Commission, July 2007 Report to the Legislature

1981 20061984 1987 1990 1993 1996 1999 2002

Note: The Self-Generation Incentive Program and the Emerging Renewables Program were replaced by the California Solar Initiative in 2006.
Source: California Energy Commission

Total kW added
in California

kW added through
State sponsored
incentive programs
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31: Alternate Fuel Vehicles by Type
As share of all operational vehicles in California
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An increasing number of Californians are
purchasing hybrid, compressed natural gas and
electric vehicles.  From 2000 to 2005, registrations
of such alternative fuel vehicles increased by 18
times (Chart 30).  In contrast, the growth of all
other vehicles purchased remained relatively
unchanged.  There remains plenty of potential
for improvement in the alternative vehicle
market, as the share of alternative vehicles still
only makes up less than 1% of all operational
vehicles in the State (Chart 31).

2000 2005
*Note: Includes hybrid and electric vehicles as well as vehicles running on natural gas.  Does not include diesel engine
vehicles or vehicles running on all alcohol based and gaseous noncarbon fuels.
Source: California Department of Motor Vehicles

2001 2002 2003 2004

Hybrid, Natural Gas
& Electric Vehicles

Total Operational Vehicles

2000 2005
*Note: Includes hybrid and electric vehicles as well as vehicles running on natural gas.  Does not include diesel engine
vehicles or vehicles running on all alcohol based and gaseous noncarbon fuels.
Source: California Department of Motor Vehicles

2001 2002 2003 2004

Electric

Natural Gas

Hybrid

the next wave3
SURVEY RESULTS
Californians reporting past or potential purchase
of a hybrid/alternative fuel vehicle
As of 2005, according to the latest state vehicle registration figures
available, approximately 3% of households in California had purchased
a hybrid, electric, or alternative fuel car.  Two years later, 6% of
respondents to the 2007 Field/Next 10 Global Warming Survey of
Californians, said that they have purchased a vehicle of this kind.  Another
10% of Californians responded that they are likely to do so in the next
year, and 50% said they are considering such a purchase in the future.
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Share of US FundingFederal R&D Funding for Renewable Energy in California

The innovation lifecycle combines critical
resources of talent, technology, investment and
infrastructure with the dynamic processes of
an innovation habitat to produce competitive
businesses, quality jobs and economic vitality.
The innovation process is reflected in idea
generation, technology commercialization and
entrepreneurship.  This dynamic innovation
process is an essential component of a
competitive economy, because it translates
ideas into high-value products and services.

CaliforniaÕs capacity for technological innovation
and the commercialization of new ideas has
made it a driving force in the U.S. and global
economies.  Advances in technology create new
markets that spur new demand through
continued product differentiation and
technological development.  With its developed
innovative capacity, California is exceptionally
well-positioned to advance the development
of new green technologies and products and
bolster their broad distribution.

CaliforniaÕs innovative economy has a track
record that can be built upon to achieve
reductions in greenhouse gas emissions while
stimulating the economy.  There are signs that
this process is readily underway.  There are signs
too of potential weaknesses in the innovation
process for green technology.
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Source: RaDiUS - The RAND Database for Research and Development in the US
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32: Federal R&D Funding for Renewable Energy in California

4,000

3,000

2,000

1,000

200519981997199619951994

16%

12%

18%

0%

14%

10%

8%

6%

4%

2%

the next wave3
INNOVATION LIFECYCLE: CREATION OF NEW PRODUCTS AND PRACTICES
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Research and development (R&D) funding is
vital for driving the innovation process.  R&D
invested in the StateÕs universities, laboratories
and private sector companies supports capital-
intensive labs and the development of cutting-
edge technologies.  With CaliforniaÕs defense,
IT and biotech industries, it is a top recipient
state of federal R&D dollars.

After rising by 118% from 1993 to 1997, federal
funding in California for R&D in clean energy
has diminished from $7.8 million in 1997 to
$410,000 in 2006 (Chart 32).  While federal
support continues to lag, California has been
making a substantial effort to develop an
innovative R&D infrastructure.

Since the 1980s, the focus of CaliforniaÕs
technology programs has evolved from matching
grants to institutional support for research
institutions, to investments in strategic R&D
funds.  There has been a shift in emphasis from

funding university research to public-private
partnerships with more industry leadership.
The State and private industry recognize the
critical need for supporting energy R&D.  An
open innovation model has been emerging,
with involvement from government, private
industry, and university entities reinforcing each
other to create an unparalleled R&D
infrastructure.

Public and private universities have established
research centers focused on clean energy funded
by public and private sources.  The State of
California has contributed $70 million in public
funding to these efforts.24  Additionally, in 1996,
the State of California established the Public
Interest Energy Research (PIER) Program.
Administered by the California Energy
Commission, this program has been granting
at least $62.5 million a year in R&D funding
since its inception. (See box on PIER Program.)

California is
drawing increasing
R&D investment
for clean energy
from a variety
of public and
private sources

Public Interest Energy Research (PIER) Program
The California Energy CommissionÕs Public Interest Energy Research (PIER) Program supports energy research,
development and demonstration (RD&D) projects that will help improve the quality of life in California by bringing
environmentally safe, affordable and reliable energy services and products to the marketplace.  The PIER Program was
established in 1996 under Assembly Bill (AB) 1890, which provided authority for a fundamental restructuring of CaliforniaÕs
electric service industry.  Among other things, AB 1890 requires that at least $62.5 million be collected annually from
investor-owned utility ratepayers for Òpublic interestÓ energy RD&D efforts not adequately provided by competitive and
regulated markets.

The mission of the PIER Program is to conduct the most promising public interest energy research by partnering with
RD&D organizations including individuals, businesses, utilities, and public or private research institutions.  PIER brings
new energy services and products to the marketplace and creates state-wide environmental and economic benefits.

PIER funding efforts are focused
on the following RD&D program areas:

¥ Buildings End-Use Energy Efficiency
¥ Climate Change Program
¥ Energy Innovations Small Grant Program
¥ Energy-Related Environmental Research
¥ Energy Systems Integration
¥ Environmentally-Preferred Advanced Generation
¥ Industrial/Agricultural/Water End-Use Energy Efficiency
¥ Natural Gas Research
¥ Renewable Energy Technologies
¥ Transportation Research

Source:  California Energy Commission

The essential purpose of PIER projects
is to benefit California's electric consumers:

¥ Reduce the cost of electricity and increase its value
¥ Increase the reliability of the electric system
¥ Reduce the environmental impacts of electricity generation,

distribution and use
¥ Enhance California's economy
¥ Demonstrate a connection to the market
¥ Advance science and technology not provided

by competitive and regulated markets
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California share of U.S. green technology patents
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Patents reflect the initial discovery and registry
of innovative ideas.  Strong patent activity
usually reflects significant R&D taking place.
A key motivator to obtain patent protection
is the potential relevance to a marketable
product or process.  Patent activity can trigger
high-impact discoveries that lead to new
innovation downstream.  Further, the ability to
generate and protect new ideas, products and
processes is an important source of regional
competitive advantage.

Among patents registered in the green
technology areas of solar and wind energy
generation, energy storage, fuel cells and hybrid
systems, since 1998, registrations by inventors
located outside the U.S. have outpaced
registrations by U.S. inventors (Chart 33).
These trends suggest that while U.S. investment
in green technology may be lagging, investment
in green technology by other countries is not.

Nationally, California continues to contribute
strongly to U.S. patent registrations in green
technology.  Most recently, California accounted
for 44% of all U.S. patents in solar and 37% in
wind technologies (Chart 34).

California is a
leader in green
technology
innovation as
measured
by patents

1976 2006
Source: 1790 Analytics, Patent Search by Technology; US Patent & Trade Office
Analysis: Collaborative Economics

1981 1986 1991 1996

Green Technology includes
patents in the areas of solar
and wind energy generation,
energy storage, fuel cells, and
hybrid systems.

2001

Foreign Inventor
Patent Registration

US Inventor
Patent Registration

Beginning in 1998, inventors abroad have
registered more patents in green technology
than inventors located in the U.S.

1990 2006
Source: 1790 Analytics, Patent Search by Technology; US Patent & Trade Office Patent File
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New venture capital (VC) investment is a
leading indicator of innovation and economic
growth.  Companies that have passed the screen
of venture capitalists are innovative,
entrepreneurial and have growth potential.
The amount of venture capital invested and
the types of industries supported are predictors
of future job and revenue growth.

In 2006, 36% of VC investment in energy
technology26 invested in the U.S. went to firms
located in California (Chart 35).  Attracting
$884 million in 2006, California is the top
recipient state for energy VC.  Roughly a third
of investment was in transportation and fuels
and 41% went into distributed energy, primarily
in solar.

California is top
state for U.S.
venture capital
investment in
green technology
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Across a broader scope of technology, California
attracted 49% of all cleantech VC investment
in the U.S. during the first half of 2007 (Chart
36). The Cleantech Network describes cleantech
as new technology and processes, spanning a
range of industries that enhance efficiency,
reduce or eliminate negative ecological impact,
and improve the productive and responsible
use of natural resources (See box of cleantech
segments).  Within California, Silicon Valley
draws the greatest share of cleantech investment.
In the first half of 2007, 53% of cleantech VC
was invested in companies focusing on energy
generation (Chart 37).

With assets exceeding $230 billion, CaliforniaÕs
Public EmployeesÕ Retirement System has a
series of environmental investment initiatives
which target investment in environmental
technology solutions that reduce pollution and
improve efficient use of natural resources.
Contributing to VC funding in these areas,
these investments grew from $206 million to
$400 million from 2005 to 2006 (Chart 38).

Source: Cleantech Network, LLC
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CaliforniaÕs innovative economy translates new
ideas into high-value products and services that
result in new markets, industries, businesses and
jobs.  Evidence of this is emerging around
developments in green technology.  A recent
economic analysis by researchers at the
University of California at Berkeley suggests
that climate policies can provide broad based
economic stimulus and growth by providing
incentives for investment in new technologies
(see next page).

Based roughly on the range of business activities
encompassed by ÒcleantechÓ described above,
green establishments in the State have grown
by 84% in number and have added more than
10,000 jobs since 1990 (Chart 39).  The bulk
of these establishments and jobs are in the areas
of energy generation and energy efficiency
(Chart 40).

California is home
to a growing green
industry, which is
creating thousands
of new companies,
jobs, and products
to help reduce
emissions

1990 1999 2006
Source: National Establishment Time-Series Database
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Source: National Establishment Time-Series Database
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40: Employment by Green Sector in California
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MACROECONOMIC ANALYSIS:  THE IMPACT OF AB 32
A 2006 economic analysis by researchers at U.C. Berkeley on economic growth and greenhouse gas mitigation in California
found that Òclimate policies that create direct incentives for industries to invest in new technologies can provide additional
stimulus for new employment and growth.Ó  The macroeconomic analysis examined the impact of AB 32 as well as eight
leading policy recommendations by the California Climate Action Team, and found that impacts of these eight climate action
team policies plus the 2020 greenhouse gas emissions cap under AB 32 would be a $74 billion increase in GDP and would
generate 89,000 additional jobs across all industries above a 2020 baseline (i.e., business as usual).  The analysis states,
Òthe findings indicate that California can establish global leadership in growth-oriented climate policy and energy innovation.
Well-designed and implemented strategies can bring forth the state's innovation potential and apply it to one of the most
compelling challenges of our era.Ó

David Roland-Holst, ÒEconomic Growth and Greenhouse Gas Emissions in CaliforniaÓ U.C. Berkeley, August 2006
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Growth in green establishments has been
strongest in solar energy generation
encompassing solar equipment manufacturers
as well as system installers (Chart 41).  Energy
conservation consulting is a growing field of
services (Chart 42).  In the area of transportation
(Chart 43), developers and distributors of
renewable fuels have increased in number at an
average annual rate of 8.9%, which is twice the
average annual rate of 4% over this period for
green businesses as a whole.

The geographic distr ibution of green
establishments and employment across the State
is widespread.  As may be expected,
concentrations are highest in the urban centers

of the San Francisco Bay Area, Los Angeles,
Sacramento, and San Diego; however, green
establishments are located throughout the State.

Without a formal definition of the green
industry sector, it is not possible to precisely
track employment and establishment growth.
Using a set of companies identified as having
primary activities that fall roughly within the
definition of cleantech used by the Cleantech
Network described earlier, establishment and
job growth since 1990 were tracked using the
National Establishments Time-Series database
based on Dun & Bradstreet establishment data.
This sample offers a conservative estimate and
is by no means a comprehensive accounting of
the industry in California.

1990 2006
Source: National Establishment Time-Series Database

1992 1994 2002 2004

Energy Conservation Consulting

1996 1998 2000

Measuring & Consulting Devices

Energy Efficiency Research

Energy Efficient Products
(Lighting, Appliances/Machinery,

Building Materials)

1990 2006
Source: National Establishment Time-Series Database

1992 1994 2002 2004

Renewable Fuels
(Distributors and Manufacturers of
 Biodiesel, Biofuels, Hydrogen,
 Fuel Cells, Syngas and others)

1996 1998 2000

Electric & Hybrid Vehicles
(Distributors and Manufacturers of
 Electric Vehicles, Bikes & Equipment)
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Source: National Establishment Time-Series Database
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Solar Energy Systems
(Equipment Manufacturers
 and Installers)
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Other Energy Sources
(Equipment Manufacturers and Installers of Wind,
Geothermal, Hydro and others as well as any
combination including with Solar)
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