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Next 10 is a nonpartisan, nonprofit 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.
We create tools and provide information that fosters a deeper understanding of the critical issues affecting our state.
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 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 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.  In coming years, we plan
to deepen and hone the Index as well as develop new indices. ÊIt is our hope that with your feedback we can create
a strategic tool for the successful implementation of AB 32. Ê

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
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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 Ð 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 gas emissions
and expand jobs and prosperity at the same time, and that new technologies can help solve the challenge (Survey Results,
page 25).

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 CFL bulbs, appliances and buildings).  Californians are also installing solar systems (Chart 29) and purchasing
hybrid vehicles (Charts 30 and 31) 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 34).  Venture capital investment in California clean energy
technology is growing rapidly (Charts 35-37).  Green establishments and jobs are also increasing, especially in energy
generation and energy efficiency (Charts 39-43).
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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 33).

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 51), and an increasing number of California businesses are members of the California Climate
Action Registry (Chart 48).  The public is very supportive of action to address global warming (Survey Results, pages 55-57).
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NUMBER OF TRANSISTORS 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.

1971198019902000200410,000,000,0002,30010,0001,000,000,000100,000,00010,000,0001,000,000100,000

Growth of transistor 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 a 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 a leader in both creation and adoption of 
green innovations, serving statewide and global markets
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